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ABSTRACT
This study compares achievement of students with borderline intellectual functioning by
investigating differences in Florida Standards Assessment results for those who received special
education services and those who did not receive services. A review of the literature finds
research focused on this population is limited with few effective strategies identified to help
these students keep pace with the increasing demand of today’s classrooms. This post-hoc
causal-comparative study uses an analysis of variance to determine if there are statistically
significant achievement differences in Florida Standards Assessment results in English Language

Arts and Mathematics for students when examining the effect of the independent variables of IQ
scores and whether students received exceptional student education services. The results of this
study indicated there were no significant differences in reading or mathematics achievement for
students with borderline intellectual functioning who received ESE services when compared with
those who did not receive services. There was, however, a statistically significant difference was
found in mathematics achievement between students with borderline intellectual functioning at
the lower end of the IQ range and those at the higher end of the IQ range. This study adds to the
limited research on students with borderline intellectual functioning and demonstrates the
continued need to dive deeper into what supports best meet the learning needs of this unique
population of students.
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CHAPTER ONE: INTRODUCTION

Background of the Study
In 1969, the President's Committee on Mental Retardation released "The Six-Hour Retarded
Child," a report that would tremendously impact children throughout the United States. This
report acknowledged the overrepresentation of poverty and minority students in special
education classes--students who functioned normally outside of school but were placed in special
education classes based only on an intelligence quotient (IQ) score (President’s Committee on
Mental Retardation, 1969). The result of that report was a move in the 1970s toward a
reclassification of categories and eligibility criteria for students labeled as mentally retarded
(IDEA, 2011). Individuals with IQ scores between 70 to 84 were no longer classified as mentally
retarded but were instead deemed “slow learners” and, based solely on IQ, were no longer
eligible to receive services provided by the Education for All Handicapped Children Act (Public
Law 94-142). Borderline intellectual functioning is currently used in the literature to describe
these individuals. Although the intent of the reclassification was an effort to reform the process
to prevent inequities towards minority students and those living in poverty, the effect created a
population of “invisible” students no longer receiving the needed support to help them
academically.
Students with borderline intellectual functioning make up 14 – 16% of the population
(Claypool, Marusiak & Janzen, 2008; Kaznowski, 2004; Peltopuro, Ahonen, Kaartinen, Seppälä
& Närhi, 2014), yet little research has occurred on how to best meet their learning needs. Prior to
1973, these students received services through exceptional student education (Hassiotis, 2015;
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Kaznowski, 2004; Peltopuro et al., 2014). With the removal of these services due to changes in
federal law, students with borderline intellectual functioning have become an invisible
population within our schools, caught between their typically developing peers and those
students determined eligible to receive additional supports and services.
These changes eliminated services for students with borderline intellectual functioning
but did not address their unique needs. Students with borderline intellectual functioning often
face many of the same challenges as students with intellectual disabilities, including poor
academic performance, adaptive behavior issues, and social and emotional problems (Hassiotis,
2015; Karande, Kanchan & Kulkarni, 2008; Szumski, Firkowska-Mankiewicz, Lebuda, &
Karwowski, 2018). Without needed supports, high rates of failure can occur, along with
increased dropout rates, and behavioral and emotional problems may be demonstrated more
frequently in students with borderline intellectual functioning than in individuals with
intellectual disabilities (Hassiotis, 2105; Kaznowski, 2003; Karande, Kanchan & Kulkarni, 2008;
Szumski et al., 2018).
Despite a growing population of students with borderline intellectual functioning
according to DSM-V as compared to those with intellectual disabilities (1%) and those with
specific learning disabilities (5 – 15%), research on this population has been remarkably limited
(DSM-V, 2013). Of the studies completed, researchers have examined profiles of students with
borderline intellectual functioning, issues these students face with motor and social/emotional
skills, and with lack of academic achievement (Alloway, 2010; Hassiotis, 2015; Kaznowski,
2004; Peltopuro et al., 2014). Although research has not demonstrated many common traits in
individuals with borderline intellectual functioning, it is overwhelmingly clear that these students
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have demonstrated difficulty keeping up with the academic demands of the classroom (Träff &
Östergren, 2021).

Statement of the Problem
In the United States, there were an estimated 56.6 million students enrolled in Pre-K - 12
schools in the fall of 2019 (NCES, 2018). Students with borderline intellectual functioning
account for nearly eight million students in schools, yet there are few supports and limited
research available on how to best meet their learning needs to ensure adequate academic
achievement (Di Blasi, Buono, Cantagallo, Di Filippo & Zoccolotti, 2019; Kaznowski, 2004;
Peltopuro et al., 2014; Träff & Östergren, 2021). The differences in the effect of exceptional
student education (ESE) services, if provided, have had limited research with inconclusive
results (Di Blasi, et al, 2019; Kaznowski, 2004). Research has demonstrated a specific profile of
students with borderline intellectual functioning that differs from students with average intellect
or students with other learning disorders, specifically with deficits in working memory and
executive functioning (Alloway, 2010; Maehler & Schuchardt, 2016; Pulina, Lanfranchi, Henry
& Vianello, 2019). Therefore, the problem to be studied is the relationship between the
achievement of students with borderline intellectual functioning, as measured by the Florida
Standards Assessments (FSA) in English Language Arts and Mathematics who received support
through ESE services and those who did not receive ESE services.

3

Purpose of Study
This post-hoc causal-comparative quantitative study aims to analyze academic
achievement for students in Florida in grades 3 – 8 who fall within the borderline intellectual
functioning range as determined through IQ scores. This study examines the differences in
achievement, behavioral referrals, and dropout rates of Florida students with borderline
intellectual functioning who were provided support through exceptional student education (ESE)
services and those who did not receive ESE services.

Significance of the Study
This study contributes to the limited body of knowledge on students with borderline
intellectual functioning and their academic achievement as currently served through the
provisions of federal and state laws. The results of this study have the potential to inform state
policymakers and district leaders in considering whether ESE services make a difference in
meeting these students’ unique academic needs. Additionally, this study may inform school
district leaders of valuable insight for professional development for teachers, focused on meeting
the learning needs of students with borderline intellectual functioning.

Definition of Terms
It is necessary to define certain concepts as provided in federal and state legislation,
policy, or research to clarify significant components of this study.
Academic Achievement includes measures that assess higher-order thinking skills and
understanding, which may include measures of student academic growth and may be partially
4

delivered in the form of portfolios, projects, or extended performance tasks, to determine
whether the student is performing at grade level (FS§1008.22(1a), 2021).
Adaptive Behavior refers to independent living skills that are necessary to function effectively
and independently in a variety of settings and include communication and social skills, daily
living skills, and personal care skills. These skills are assessed as part of the eligibility criteria for
specific categories of disability served by exceptional student education (American Association
on Intellectual and Developmental Disabilities, 2020).
Autism Spectrum Disorder (ASD) A developmental disability that significantly affects verbal
and nonverbal communication and social interaction (IDEA, 2004).
Borderline Intellectual Functioning as defined by the Diagnostic and Statistical Manual, Fourth
Edition, is an IQ between one and two standard deviations from the population IQ mean of 100,
falling into the range of 70 – 84 (Hassiotis, 2015).

Deaf/Hard of Hearing (DHH) refers to a student who has a hearing loss aided or unaided, that
impacts linguistic information processing and which has an adverse effect on the student’s
academic performance (Florida DOE, 2020).
Disability is a physical or mental impairment that substantially limits one or more major life
activities. It includes a person who has a history or record of such an impairment, or a person
perceived by others as having such an impairment (ADA, 2021).
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Emotional/Behavioral Disturbance (EBD/ED) refers to an inability to maintain interpersonal
relationships, to control inappropriate behavior or feelings, or a pervasive mood of unhappiness
or depression that affects learning (IDEA, 2004).
Exceptional Student Education (ESE) provides access to education for students with disabilities
through specially designed instruction and related services (U.S. Office of Special Education
Programs, 2000).
Florida Standards Assessments (FSA) refer to mandated, annual assessments in English
Language Arts (ELA) and Mathematics used to measure achievement levels and annual learning
gains of students in the state of Florida (Florida DOE, 2020a).
Full Scale Intelligence Quotient (FSIQ) comprises scores from multiple domains, including
verbal comprehension, perceptual reasoning, processing speed, and working memory (Koriakin,
McCurdy, Papazoglou, Pritchard, Zabel, Mahone, & Jacobson, 2013).
Individualized Education Plan (IEP) is a written plan developed by a team of qualified
professionals and the family that provides a clear statement of expected outcomes and the special
education services and supports provided to the student (Florida DOE, 2015).
Intellectual Disability (IND/ID) is defined as significantly below average general intellectual (IQ
<70) and adaptive functioning, which manifested between birth and 18 years of age, with
significant delays in academic skills (Florida DOE, 2020).
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Intellectual Functioning refers to general mental capacity, such as the ability to reason, learn and
problem-solve. Generally referred to as intelligence (American Association on Intellectual and
Developmental Disabilities, 2020).
Intelligence Quotient (IQ) measures an individual’s intelligence level based on standardized
psychological tests (Kreutzer, DeLuca & Kaplan, 2019).
Language Impairment (LI) is a disorder involving spoken or written language that interferes with
student learning due to significant difficulties understanding spoken or written language and may
affect listening comprehension, reading and writing, oral communication, or social interactions
(Florida DOE, 2016).
Least Restrictive Environment (LRE) is an assurance that students with disabilities will be
educated in classrooms with their non-disabled peers to the maximum extent appropriate for their
disability. Students may be placed in special classes or schools only if the disability is so severe
that the student needs cannot be achieved in the regular classroom with supports and services
(IDEA, 2011).
Other Health Impairment (OHI) is a chronic or acute health problem that affects a student’s
performance in school due to limited efficiency in schoolwork (Florida Department of
Education, 2009).
Response to Intervention (RTI) refers to a multi-tiered system of support to aid in the early
identification and support of students with learning or behavioral needs (RTI Action Network,
2020).
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Specific Learning Disability (SLD) is a disorder where a student demonstrates significant
learning difficulties affecting the ability to listen, speak, read, write, spell, or do mathematics and
are not caused by visual, hearing, motor, intellectual, or emotional/behavioral disability, limited
English proficiency, or environmental, cultural, or economic factors (Florida DOE, 2020).
Universal Design for Learning (UDL) a set of principles designed to provide all learners with
equal access to learning by providing teachers with a framework for designing curriculum that
meets the needs of all students regardless of ability, disability, gender, age, cultural or linguistic
background (TEAL Center, 2010).
Varying Exceptionalities (VE) is a classroom environment consisting of, or teacher who works
with, students with various disabilities.
Theoretical Framework
This study is based upon the constructs of measures of intelligence as used to determine
eligibility for exceptional student education and the barriers in traditional education that interfere
with student access to content. There are two frameworks used in this research: the CattellHorn-Carroll (CHC) Theory of Intelligence and the Universal Design for Learning Theoretical
Framework.
The Cattell-Horn-Carroll Theory of Intelligence began as the research of Raymond
Cattell (1968) and John Horn (Sternberg, 2020). It is based on the idea of two types of
intelligence: fluid intelligence (Gf) and crystallized intelligence (Gc). Fluid intelligence and
crystallized intelligence are highly correlated but differ. Fluid intelligence is physiological and
quick thinking and acting while completing complex tasks characterizes it (Cattell, 1968;
8

Kreutzer, DeLuca & Kaplan 2019; Sternberg, 2020). Conversely, crystallized intelligence is
required knowledge and develops through learning, development, and culture (Cattell, 1968;
Kreutzer, DeLuca & Kaplan 2019; Sternberg, 2020). Crystallized intelligence uses prior
knowledge to solve problems, whereas fluid intelligence does not (Cattell, 1968). Fluid
intelligence, along with personality factors such as motivation and drive, limits the amount of
information gained from learning (Cattell, 1968).
John Horn, one of Cattell’s students, worked with Cattell to expand the Gf-Gc theory.
Working together for over twenty years, they developed the model further, ultimately including
nine second-order factors that included: fluid intelligence, crystallized intelligence, short-term
acquisition, visual intelligence, auditory intelligence, long-term storage and retrieval, cognitive
processing speed, correct decision speed, and quantitative knowledge (Woodcock, Maricle,
Miller & McGill, 2018). This expanded Gf-Gc model was instrumental in creating the
Woodcock-Johnson Revised Tests of Cognitive Ability (Woodcock, Maricle, et al., 2018).
In the interim, other researchers were working on hierarchical models of intelligence and,
in 1993, John Carroll published a study that proposed a three-tier model of cognitive abilities
(Woodcock, Maricle, et al., 2018). His model included general ability at the top of the model
with broad abilities making up the second level, such as fluid intelligence, crystallized
intelligence, general memory and learning, broad visual perception, broad auditory perception,
broad retrieval ability, broad cognitive speediness, and reaction time/decision speed. The last
layer of the model comprised over seventy narrow cognitive abilities (Woodcock, Maricle, et al.,
2018). Carroll’s work was lauded in applied psychology because it provided a standardized
taxonomy to classify cognitive tasks (Woodcock, Maricle, et al., 2018). More than twenty-five
9

years after publication, Carroll’s work still stands as a most influential contribution to the study
of intelligence.
Cattell and Horn’s theory was combined with Carroll’s theory in the late 1990s to capture
the essence of human intelligence more accurately (Woodcock, Maricle, et al., 2018). This
Cattell-Horn-Carroll (CHC) Theory of Intelligence has become the theoretical basis of nearly all
modern intelligence tests and, as such, is an important and relevant lens through which to view
this research.
The Universal Design for Learning (UDL) framework began in the 1990s after Apple
released the first personal computer designed to be used by the average person (Meyer, Rose &
Gordon, 2016). The phrase “universal design” was coined by Ronald Mace, an architect
interested in building inclusive, barrier-free environments to be accessible to all people,
regardless of age, status, or physical ability (Center for Universal Design, 2008). With the advent
of assistive technology, Meyer and Rose (2016) envisioned removing curricular barriers that
impeded student learning through designing curricula for the variability of all learners. The basic
tenet of UDL emphasizes designing the curriculum with an expectation that a diverse group of
students will use it. UDL has three basic principles: 1) providing for multiple means of
expression, 2) providing for multiple means of expression, and 3) providing for multiple means
of action and reflection (Posey, n.d.; TEAL Center, 2010). This focus on engagement,
representation, and action and expression are planned explicitly for accessing, building, and
internalizing knowledge to develop learner expertise (CAST, 2018). The research basis of UDL
comes from neuroscience and cognitive learning theory, especially the work of Lev Vygotsky on
cognitive development (Center for Universal Design, 2008; TEAL Center, 2010). The UDL
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framework provides a systemic way to think about and plan for individual differences in all
students to support areas of weakness and magnify areas of strength through well-designed
curriculum and resources (Center for Universal Design, 2008; TEAL Center, 2010). With the
UDL framework, identifying students with disabilities is not the primary focus (Posey, n.d.,
Thibodeau, 2016). Using the UDL framework to remove barriers for all learners, including those
on the margins, would include borderline intellectual functioning students without the need for a
disability category.

Research Questions
The following research questions guided this investigation on the academic achievement
of students with borderline intellectual functioning:
1) Is there a statistically significant difference in FSA ELA scores among (70 – 84 FSIQ)
students who received ESE services and those who did not receive ESE services?
2) Is there a statistically significant difference in FSA Mathematics scores among (70 – 84
FSIQ) students who received ESE services and those who did not receive ESE services?
3) a) Is there a statistically significant difference in FSA ELA scores for students at the
FSIQ lower end (70 – 76) range with those in the higher range (77 – 84)?
b) Is there a statistically significant difference in FSA Mathematics scores for students at
the FSIQ lower end (70 – 76) range and those in the higher range (77 – 84)?
4) Is there a statistically significant difference in the dropout rate among (70 – 84 FSIQ)
students who received ESE services and those who did not receive ESE services?

11

Delimitations
The delimitations utilized in this study were established to maintain the chosen scope and
focus related to the connection between the academic achievement of students with borderline
intellectual functioning who received ESE services and those who did not. This study utilized
achievement data of 3rd – 8th grade students in a large, suburban school district in Florida.
Delimitations, due to limited resources, included: (1) the chosen school district; (2)
students who had previously participated in an educational evaluation administered by the
selected school system; and (3) the use of FSA ELA and Mathematics scores. The researcher
imposed the first two delimitations due to the availability of the data needed for the study. The
state of Florida indirectly imposed the third delimitation as all students must pass these
assessments to graduate.

Limitations
There are many variables outside of the researcher’s control that may have an influence
on student performance on the assessments used in this study. This study has the following
limitations:
1. Length and type of services. Students in the sample identified with borderline
intellectual functioning and who received ESE services may have received those
services for varying lengths of time. The referral process for an educational
evaluation can occur at any point in a student’s education, including before starting
school. Students who were evaluated and found eligible for special education at a
younger age will have received ESE services for a more extended period than those
12

not identified until later in their academic careers. Additionally, students received
different types and amounts of time of ESE services depending upon their needs
(speech/language, physical and occupational therapies, education in classrooms with
only students with other disabilities, pull out or push in services, and education in
inclusive classrooms with their typical peers).
2. Students dismissed from ESE programs. There may be students who had previously
received ESE services in prior years but no longer have an active IEP, included under
non-ESE status.
3. Student mobility. The sample may have students who moved in and out of the district
between the time they were evaluated for academic learning concerns and the time
they were assessed by FSA ELA and Mathematics achievement tests.
4. Generalization of the study. The student sample for this study is from a single school
district in Florida and, therefore, may not be fully generalized to other school districts
within or outside of the state. Florida encompasses broad student demographics
throughout the state ranging from districts whose student population is 89% White to
districts whose student population is 72% Hispanic or 71% Black. There are large,
urban school districts and small, rural districts, areas of immense wealth and areas of
abject poverty. This range of diversity among school districts makes generalization
difficult outside of remarkably similar school districts.
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Assumptions
The assumption of this study was that the FSA in English Language Arts and
Mathematics are valid assessments of achievement of the Florida State Standards and that all
Florida Standards Assessments were administered appropriately and in comparable testing
environments.

Organization of the Study
This research is organized into five chapters. Chapter One includes the background of the
study, statement of the problem, purpose and significance of the study, the definition of the
terms, theoretical framework, research questions, limitations, delimitations, assumptions,
organization of the study, and the summary. Chapter Two includes a literature review to frame
an understanding of exceptional education's legislative and historical policy in the United States.
It also contains historical research regarding identifying students with exceptional educational
needs and the services provided to meet those needs. Chapter Three details the methodology of
the study including the selection of participants, data collection, and the procedures used for data
analysis. Chapter Four presents the investigation findings as related to the research questions.
Chapter Five includes a summary of the study, a discussion of the results and implications for
practice, and recommendations for further research.

Summary of Chapter One
This chapter described the premise and rationalization for studying the achievement of
students with borderline intellectual functioning who receive ESE services and those who did not
14

receive ESE services. The chapter began by introducing borderline intellectual functioning and
the students in this category who struggle in school without support. Prior to the 1970s, when
special education law was redefined, changing the Intellectual Disabilities (IND) classification to
those with IQs below 70, these students qualified for ESE under the label “mild mental
retardation” (Gallagher, Bulteau, Cohen & Michaud, 2020). A brief review of the history and
significance of the study was provided, along with definitions of terms key to the study. The
methodology for the study, including the limitations and delimitations, was presented. The
chapter concluded with an overview of how the research is organized.
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CHAPTER TWO: LITERATURE REVIEW

Introduction
This literature review was completed by searching peer-reviewed journal articles, reports,
texts, and laws related to the significant constructs of this study including the history of
exceptional education in the United States, educational policies and laws, and measures of
intelligence through the online library and databases. Databases used included: ProQuest, APA
Psych Info, EBSCO, Springer Link, and Nexis Uni. Keywords used in the search included:
intellectual disabilities, borderline intellectual functioning, borderline intelligence, academic
achievement, slow learners, legal history of exceptional student education, Education for All
Handicapped Children Act, Individuals with Disabilities Education Act (IDEA), and intelligence
testing. Additional website and database searches were conducted through the National Center
for Education Statistics, the American Association on Intellectual and Developmental
Disabilities, the Florida Department of Education, Florida Statutes, the American Psychiatric
Association, and the United States Department of Education. Furthermore, the researcher
referenced information from several books throughout this chapter. After completing a literature
search based upon the major constructs of the study, articles and reports were reviewed and
categorized based upon their relationship to the construct. The literature was categorized by the
legal and legislative history education, measures of intelligence, and exceptional student
education in the United States. The research was then organized according to year and analyzed
for themes that occurred within each construct.
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To that end, the purpose of this literature review was to provide relevant research to this
study, particularly related to the historical, legislative, and legal contexts of special education in
the United States, identification of students with disabilities and how intelligence is measured,
and the academic achievement of those students who receive exceptional education services as
provided for a recognized disability and those who did not receive ESE services due to changes
in the identification/eligibility process.

Civil Rights Protections and Access to Education through Legislative Processes
Compulsory education did not begin in the United States until 1852 (Scanlon, 2004).
However, compulsory education did not include students of color, immigrants to the United
States, females, members of certain religions, or students with disabilities (Scanlon, 2004). In
fact, educational equality for students with disabilities was rejected by the Wisconsin Supreme
Court in 1919 when the Court held on appeal a lower court’s ruling that a physically disabled
child could not attend school as "his physical condition and ailment produced a depressing and
nauseating effect upon the teachers and school children” (Horn, 1999; Scanlon, 2004; State ex
rel. Beattie v. Board of Education, 169 Wis. 231 (Wis. 1919). It was the 1954 Supreme Court
case, Brown v. The Topeka Board of Education, that finally paved the way for public education
for all students in the United States based upon Thurgood Marshall’s argument that providing
separate educational facilities for students is “inherently unequal” (Brown v. Board of Education,
347 U.S. 483 (1954). Although the Brown decision specifically ruled on the legality of
segregation based upon race, it has served as a landmark civil rights case for the concept of equal
opportunity for students regardless of race, gender, or disability (Forte, 2017; Wright & Wright,
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2007; Yell, Rogers & Rogers, 1998). The Brown decision was based upon Section 1 of the
Fourteenth Amendment to the Constitution of the United States ratified in 1868. The main
purpose of the Fourteenth Amendment was to establish citizenship for all people born or
naturalized in the United States, including former slaves. While the Amendment was part of
legislation written during the Reconstruction to provide civil rights to Blacks, it has become a
key to protection for other groups of citizens as well, including women and individuals with
disabilities. The ratification of the Fourteenth Amendment had two significant effects for
students with disabilities: legal challenges to its protections and legislation to expand and clarify
its protections.
The struggle to protect individuals with disabilities from discrimination and to provide
full access to educational opportunities began in earnest in the United States less than one
hundred years ago with the passage of the Expansion of Teaching in the Education of Mentally
Retarded Children Act of 1958. This initial legislation focused on funding to improve the
education of students with disabilities. Between 1958 and 1974, federal legislation was centered
on opening educational doors for students with disabilities by eliminating historical exclusionary
practices and providing funding for special education and the identification of students with
disabilities. A variety of laws and advocacy work will be addressed in this discussion to include:
The Elementary and Secondary Education Act of 1965; The Education for All Handicapped
Children Act of 1975; The Rehabilitation Act of 1973, Section 504; and the Americans with
Disabilities Act of 1990. The implication of this early legislation was to begin to move
individuals with disabilities out of the shadows of society and into the light of inclusion and
acceptance. It would prove, however, to be a difficult journey.
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The Elementary and Secondary Education Act of 1965
The launch of the Sputnik satellite from the Soviet Union in 1957 created a sense of
urgency in the United States to improve education in the areas of math and science. The National
Defense Education Act (NDEA) of 1958 dramatically increased school funding by appropriating
one billion dollars over seven years to improve the education of American students (Martin,
Martin & Terman, 1996; NDEA, 1958; Yell, Rogers & Rogers, 1998). During that same year,
the Expansion of Teaching in the Education of Mentally Retarded Children Act of 1958 was the
first significant federal legislation specifically created to improve the education of students with
disabilities (20 U.S.C. §§ 611-617, 1958; Martin, Martin & Terman, 1996; Yell, Rogers &
Rogers, 1998). This legislation provided federal grant money to colleges and universities to train
teachers in the “education of mentally retarded children” and was the first federal grant money
specifically designated to the education of children with disabilities (20 U.S.C. §§ 611-617,
1958). This was the beginning of increased educational opportunities for students with
disabilities.
In 1965, the federal government once again appropriated funds to improve education
through the enactment of the Elementary and Secondary Education Act of 1965 (ESEA, 2015).
The ESEA aimed to address inequities in educational opportunities for specific categories of
students including underprivileged children (Wright & Wright, 2007; Yell, Rogers & Rogers,
1998). The ESEA was amended in 1966 to include students with disabilities and became the
foundation for early special education legislation (ESEA, 2015; Wright & Wright, 2007; Yell,
Rogers & Rogers, 1998). In 1968, ESEA was amended again to expand and improve special
education services through core grant funding of discretionary programs in 1970 (ESEA, 2015;
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Yell, Rogers & Rogers, 1998). These amendments would prove necessary after hearings of an ad
hoc subcommittee of the House of Representatives Education and Labor Committee revealed
that federal programs for students with disabilities were not effective and nearly 4 million
children with disabilities were being provided with subpar services or were excluded from public
education entirely (House Report No. 72-611, June 26, 1975; Wright & Wright, 2007).

The Education of the Handicapped Act of 1970
When the ESEA was amended in 1970 (Public Law 91-230), Congress added a section to
provide additional funding for students with disabilities through grants to school districts
(Martin, Martin & Terman, 1996). This section, entitled The Education of the Handicapped Act,
included appropriations to provide specialized training to teachers who work with students with
disabilities and, additionally, established a National Advisory Committee on Handicapped
Children (PL 91-203, 1971). The amendment consolidated multiple Federal grant programs to
fall under one comprehensive statute specifically written to address the needs of students with
disabilities from ages 3 – 21 (House Report No. 72-611, June 26, 1975). The Education of the
Handicapped Act significantly changed how funds were distributed to states by funding based
upon the number of students who were determined to be eligible to receive special education
services. This change served two purposes: to increase funding to the areas of greatest need and
to provide an incentive to states to identify students who may qualify for eligibility.
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Pennsylvania Association for Retarded Children v. Pennsylvania
Although funding for the education of students with disabilities had improved by the
early 1970s, educational opportunities had not. Despite additional funding, millions of students
with disabilities were still excluded from schools as they were deemed “uneducable” (Forte,
2017; Martin, Martin & Terman, 1996; Yell, Rogers & Rogers, 1998). When enrollment in
schools was permitted, students with disabilities were placed in regular education classes with no
academic support or placed in special education classes with inadequate support (Forte, 2017;
Martin, Martin & Terman, 1996; Yell, Rogers & Rogers, 1998). This inequity was the impetus
for two court cases in Pennsylvania and the District of Columbia that would have an impact on
the education of students with disabilities.
In The Pennsylvania Association for Retarded Children (PARC) v. Pennsylvania, the
court ruled that state statutes denying students with disabilities access to public education were a
violation of the equal protection and due process clauses of the 14th Amendment (PARC v.
Pennsylvania, 334 F. Supp. 1257, (E.D. Pa. 1971). Prior to the lawsuit, Pennsylvania had four
statutes that excluded students with special needs from attending school. These laws permitted
exclusion based upon a determination that a student was “uneducable and untrainable” or that a
child had not yet reached a “mental age of five years” (Forte, 2017; Martin, Martin & Terman,
1996; PARC v. Pennsylvania, 334 F. Supp. 1257, (E.D. Pa. 1971); Yell, Rogers & Rogers, 1998).
PARC v. Pennsylvania was significant in laying the groundwork for the rights to education that
would be provided to students with disabilities under the Individuals with Disabilities Education
Act (IDEA). These rights would include the right to prior written notice before making changes
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to educational status, due process, and free and appropriate public education (FAPE) based upon
the student’s needs (Forte, 2017).
During this same time, a case in the District of Columbia was being argued that would
eventually expand the ruling of PARC to include students with mental, behavioral, and emotional
disabilities from being denied an education (Forte, 2017). In Mills v. Board of Education of the
District of Columbia, a class-action lawsuit was brought against the Board of Education for
denying a public education to a group of students based upon their exceptionalities, including
hyperactivity and behavioral problems, mental retardation, and emotional disturbances (Forte,
2017; Martin, Martin & Terman, 1996; Mills v. Board of Education, 348 F. Supp. 866, (D.D.C
1972); Yell, Rogers & Rogers, 1998). The court found this violated the due process clause of the
14th Amendment and the district was required to provide a publicly supported education to all
students regardless of whether the district had the financial resources to do so (Forte, 2017; Mills
v. Board of Education, 348 F. Supp. 866, , (D.D.C 1972)). As with PARC, Mills was
instrumental in ensuring procedural protections of students with disabilities (Martin, Martin &
Terman, 1996). These two pivotal cases would set the stage for the Education of All
Handicapped Children Act of 1975 (Fiore, 2017).

The Rehabilitation Act of 1973, Section 504
Despite the multiple court cases and legislation that were enacted between 1954 and 1972
to ensure a free, appropriate public education was provided to all students, no state was close to
educating even half of the students identified with disabilities (Martin, Martin & Terman, 1996).
In fact, twenty-six states were educating fewer than a third of students with known disabilities
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(Martin, Martin & Terman, 1996). This resulted in a need for additional federal involvement in
the form of The Rehabilitation Act of 1973 and the Education for All Handicapped Children Act
of 1975 (Martin, Martin & Terman, 1996).
The Rehabilitation Act of 1973 (Public Law 93-112) was initially written as an extension
to the Civil Rights Act of 1964, which prevented discrimination based upon race, and Title IX of
the Education Amendment of 1972, which prevented discrimination based upon gender (Yell,
Rogers & Rogers, 1999). The language of the legislation was clarified in the Education
Amendments of 1974 to prohibit any discrimination of individuals with disabilities by any entity
that received federal financial assistance (Yell, Rogers & Rogers, 1998). This included state and
local education agencies, however as no funding or monitoring was attached to PL 93-112, most
educational organizations initially ignored this federal mandate (Martin, Martin & Terman,
1996).

The Education Amendments of 1974
The Elementary and Secondary Education Act was amended once again through the
Education Amendments of 1974 (Public Law 93-380) which required all states receiving federal
funding to create a plan to provide full educational opportunities for all students with disabilities
by 1977, including providing for the identification of students with disabilities (Public Law 93380, 1974; Yell, Rogers & Rogers 1998). The right of students with disabilities to receive a
public education was acknowledged in Public Law 93-380, and funds were allocated for those
programs increasing minimum state allotments from $200,000 to $300,000 (Public Law 93-380,
1974; Yell, Rogers & Rogers, 1998). Included in these amendments was the Family Educational
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Rights and Privacy Act (FERPA), which prohibited educational entities from denying parents the
right to review all records and files of their children (Public Law 93-380, 1974).
Additionally, these amendments were the first to provide for due process procedures for
students with disabilities, as well as the first to address the issue of providing an education to
students with disabilities in the least restrictive environment to meet their needs (PL 93-380,
1994; Yell, Rogers & Rogers, 1998). Due process in special education included legal procedures
and safeguards designed to protect the rights of all stakeholders: students are guaranteed a free
and appropriate education, parents are permitted to have input into their child’s education, and
school districts are given recourse when disputes occur. The least restrictive environment is the
setting that allows students with disabilities to spend as much time as possible with non-disabled
peers while still providing the special education services they need.

No Child Left Behind Act of 2001
The No Child Left Behind Act (NCLB) was a reauthorization of ESEA and an ambitious
law focused on improving academic achievement for all students in the United States (Yell,
Shriner & Katsiyannis, 2006). NCLB required accountability for schools by requiring all
students to be proficient in both reading and math by the 2013 – 2014 school year; however,
states were permitted to decide what tests would be used and how proficiency was determined
(NCLB, 2001). Districts that met accountability standards according to the NCLB were provided
with rewards; districts that did not meet standards were given penalties (Yell, Shriner &
Katsiyannis, 2006). NCLB required not only reporting of student progress, but it also examined
the progress of specific subgroups, including minority students, students living in poverty,
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English language learners, and students with disabilities. All subgroups were required to make
adequate yearly progress (AYP) in math and reading on state assessments given in grades 3 – 8
and once in grades 9 – 12 (NCLB, 2001). Science achievement was required to be assessed three
times throughout a student’s education beginning at grade 3. Schools that did not demonstrate
AYP for two or more years for students in their subgroups were subject to sanctions that
increased in severity (NCLB, 2001).
To improve education for students within subgroups, NCLB required increased
qualifications for teachers and paraprofessionals. Teachers were required to have a bachelor’s
degree and state certification in the subject they taught, and paraprofessionals were required to
have a two-year degree or to have passed an examination determining teaching knowledge
(NCLB, 2001). Information on both teacher quality and student performance on state
assessments was then communicated to stakeholders each year.

Every Student Succeeds Act
In 2015, ESEA was reauthorized again as the Every Student Succeeds Act (ESSA) fifty
years after ESEA was signed into law (Center for Parent Information and Resources, 2017; U.S.
Department of Education, 2017). This was the eighth reauthorization of ESEA (Center for Parent
Information and Resources, 2017). Many of the provisions to ensure success for all students
guaranteed by ESEA (and its reauthorization as NCLB) remained, such as protection for
vulnerable students and federal accountability for states receiving federal funds (ASCD, 2015;
U.S. Department of Education, 2017). However, other provisions included in NCLB and IDEA
were eliminated, such as the requirement for “highly qualified teachers” and the requirement for
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the 100% proficiency and AYP requirements of NCLB (Center for Parent Information and
Resources, 2017; U.S. Department of Education, 2017). ESSA also changed the assessment
requirements for students with disabilities. Under NCLB, states were allowed to administer
alternate tests to all students with disabilities; under ESSA only students with the most
significant cognitive disabilities may be given alternative assessments (ASCD, 2015; Center for
Parent Information and Resources, 2017; U.S. Department of Education, 2017). ESSA also gave
states back decision-making power by allowing flexibility in creating content standards,
assessments, accountability systems, and teacher evaluation systems (ASCD, 2015; National
Council on Disability, 2018). Notwithstanding these changes, ESSA maintained the core tenets
of the standards-based reform that began with the reauthorization of ESEA in 1994 (National
Council on Disability, 2018).

Disability Appropriations for Education through Legislative Processes
While early legislation certainly improved the opportunity for students with disabilities to
participate in educational systems, as late as 1975, the quality of that education was not
guaranteed. In fact, despite increased funding and legislation, the majority of students with
disabilities in the United States were still not receiving an appropriate education or were
continuing to be excluded entirely. New legislation was needed that not only expanded the legal
requirements to educate students with disabilities but required individual states to submit a
written plan to ensure students with disabilities were provided with individualized education
plans in the least restrictive environment. This meant children with disabilities were no longer
being warehoused in special schools or separate buildings receiving a subpar education but were
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now being looked at as individuals whom each had specific educational needs to be met. This
began a new era in the education of students with disabilities moving from focusing on access to
education to the level of educational opportunity.

The Education for All Handicapped Children Act
Although the passage of Public Law 93-380 continued to legislate educational
opportunities for students with disabilities, advocates were still working to improve exceptional
student education (Yell, Rogers & Rogers, 1998). In 1975, the Education for All Handicapped
Children Act (Public Law 94-142) became Part B of the Education of the Handicapped Act of
1970 after receiving broad support from Congress, state governments, and school boards (Dunn,
2013). This new law acknowledged that, despite prior legislation, the educational needs of
students with disabilities were not being fully met. The Education for All Handicapped Children
Act continued the provisions of Public Law 93-380 and guaranteed access to a free and
appropriate education (FAPE) in the least restrictive environment (LRE) for all students with
disabilities (Dunn, 2013; Martin, Martin & Terman, 1996; U.S. Department of Education, 2010;
Yell, Rogers & Rogers, 1998). The law also required all states accepting federal funds to create a
plan for the education of the students with disabilities ensuring procedural safeguards for the
students, due process as guaranteed by the 14th Amendment, and individualized education plans
(IEP) based upon their specific needs (Dunn, 2013; PL 94-142, 1975; Yell, Rogers & Rogers,
1998).
Only one state, New Mexico, declined to provide a written plan as required by the
Education for All Handicapped Children Act for the education of students with disabilities (Yell,
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Rogers & Rogers, 1998). The decision not to implement the act had immediate repercussions as
the New Mexico Association for Retarded Citizens sued the state for failure to provide an
appropriate public education for its students based upon the Rehabilitation Act of 1973, Section
504, which prohibits discrimination against students with disabilities (Yell, Rogers & Rogers,
1998). In New Mexico Association for Retarded Citizens v. New Mexico, 678 F.2d 847 (10th Cir.
1982) the court ruled that the state still had to comply with Section 504, which provides no
funding, even if the state chose not to receive funds from the Education for All Handicapped
Children Act.
Several other court cases challenged the meaning of appropriate under Public Law 94142. The first was Board of Education v. Rowley, 458 U.S. 176 (1982) where the family of a deaf
student sued the Board of Education for refusing to provide a sign language interpreter for their
child. The Supreme Court ruled in favor of the Board of Education as the student was provided
with personalized instruction and related services that allowed her to “perform better than the
average child in her class” and advance “easily from grade to grade” (Board of Education v.
Rowley, 458 U.S. 176 (1982). The Court affirmed that the Board of Education provided a free
and appropriate education for the student as intended by the Education for All Handicapped
Children Act and that “appropriate” education did not mean that a school district needed to
“maximize the potential of each handicapped child” (Board of Education v. Rowley, 458 U.S.
176 (1982).
In Timothy W. v. Rochester, School District, 875 F.2d 954 (1st Cir. 1989) the Supreme
Court was called upon again to interpret the meaning of “free and appropriate public education”
as mandated by Public Law 94-142. The parents of Timothy W., a severely physically disabled
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child with profound intellectual disabilities, sued the school district for refusing to provide the
child with an appropriate education (Timothy W. v. Rochester, School District, 875 F.2d 954 (1st
Cir. 1989). The district argued that due to the severity of his disability he was unable to benefit
from any educational services. The Court ruled Timothy was indeed entitled to educational
services based upon the “zero-reject” policy of the law that provides no exclusions for any
student based upon the severity of their disability, nor does a child need to demonstrate
educational benefit to receive those services (Timothy W. v. Rochester, School District, 875 F.2d
954 (1st Cir. 1989). The Court concluded that Timothy would benefit from physical education
consisting of fundamental motor skills and from related services such as physical and
occupational therapy, therefore the school district was required to provide those services
(Timothy W. v. Rochester, School District, 875 F.2d 954 (1st Cir. 1989).

The Education of the Handicapped Act Amendments of 1983 and 1986
Although the Education for All Handicapped Children Act of 1975 guaranteed students
with disabilities a free and appropriate public education, changes to the law were still necessary
to remedy the low expectations for individuals with disabilities that were still evident.
Amendments to the Education for All Handicapped Children Act were written in 1983 and 1986
to address those needed changes. The 1983 Amendment (PL 98-199) provided for transition
services to facilitate the transition from school to work for students with disabilities who were
finishing high school. Furthermore, it provided training to parents and included funding for
research for early childhood special education programs (Dunn, 2013; Yell, Rogers & Rogers,
1998). The 1986 Amendment (PL 99-457) mandated services to preschool children and provided
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funding to states to establish early intervention programs beginning at birth and to provide
training, counseling, and support to the families of these children. Prior to passing PL 99-457,
services for young children with special needs were not available until the child reached the age
of three (U.S. Department of Education, 2010).

Honig v. Doe
The last landmark case that helped to form later protections provided to students with
disabilities was Honig v. Doe, 484 U.S. 305, (1988). In this case, two students were excluded
from school due to behavioral issues that were a direct result of their disabilities. Their attorney
argued this exclusion violated the provisions of the Education of the Handicapped Act by
removing the students without following the guaranteed procedural safeguards of the Act (Honig
v. Doe, 484 U.S. 305, (1988). The Supreme Court ruled in favor of the students determining the
state violated due process by not holding an IEP meeting before the change of placement
(expulsion). This case was key in limiting student suspensions for students with disabilities to ten
days and to requiring a manifest determination before suspension to determine if the behaviors
were a manifestation of the student’s disability (Fiore, 2017).

The Individuals with Disabilities Education Act
Beginning in 1990, education for students with disabilities changed once again as new
legislation was written requiring states to ensure academic achievement for all students. Despite
nearly fifty years since the Brown decision, segregation still existed for minority students.
Although students with disabilities, students of color, and students living in poverty were no
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longer overtly segregated, inequities in expectations and access to high-quality education still
existed for these students (Yell, Rogers & Rogers, 1998). Laws written from 1990 to 2004
required strict accountability for states and districts and established a system of rewards and
penalties to ensure that achievement gaps between advantaged and traditionally underserved
students are eliminated (Dunn, 2013; Yell, Rogers & Rogers, 1998). Although the intent of these
laws is not questionable, their success is still debatable.
The Education for All Handicapped Children Act was reauthorized in 1990 and was
renamed the Individuals with Disabilities Education Act (IDEA). The reauthorization included
not only a name change for the Act, but it also changed the language used to refer to people with
disabilities (Dunn, 2013; PL 101-476, 1990; Yell, Rogers & Rogers, 1998). The changes moved
away from emphasizing the disability first and instead recognized the person first (Yell,
Rogers & Rogers, 1998). Students were no longer to be referred to as handicapped children
but as students with a disability. Also included in the reauthorization was the definition of
assistive technology devices and services for students (Dunn, 2013; Yell, Rogers & Rogers,
1998). In addition, two new categories of disability were provided protection: students with
autism and traumatic brain injury (Yell, Rogers & Rogers, 1998). Planning for the transition to
adulthood was another important addition to IDEA which became a mandated inclusion into
the student’s IEP at the age of sixteen (U.S. Department of Education, 2010; Yell, Rogers &
Rogers, 1998).
The Individuals with Disabilities Education Act has been amended several times since
1990. Changes in 1997 took a new turn and changed the focus of the law from access to
education to access to curriculum (U.S. Department of Education, 2010; Yell, Rogers & Rogers,
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1998). Students’ IEPs were now required to include transition planning for students with
disabilities, beginning at the age of fourteen, to identify appropriate employment for the student
and links to community resources (Dunn, 2013; U.S. Department of Education, 2010). Also
mandated to be included in the IEP were measurable annual goals and benchmarks to provide
parents with a way to determine their child’s progress (Dunn, 2013; U.S. Department of
Education, 2010). A significant change added to the 1997 amendment was protections for
students with behavioral issues, including requiring an IEP meeting and manifestation
determination for any discipline of more than ten days (Dunn, 2013; Yell Rogers & Rogers,
1998).

Reauthorization of IDEA 2004
In 2004, IDEA was amended once again as the Individuals with Disabilities Education
Improvement Act (IDEIA) to require strict accountability for states and school districts by
requiring participation and proficiency rates for students with disabilities (Dunn, 2013; Yell,
Shriner & Katsiyannis, 2006). Additionally, to align with No Child Left Behind (NCLB), it
continued federal support for highly qualified special education teachers, as well as, expanded
systems to identify students with specific learning disabilities, and expanded options for dispute
resolutions (Dunn, 2013; U.S. Department of Education, 2010; Yell, Shriner & Katsiyannis,
2006). Requirements were also added to include the use of scientifically based interventions and
instructional strategies and to provide early intervention for struggling students which became
known as response to intervention (Dunn, 2013; U.S. Department of Education, 2010; Yell,
Shriner & Katsiyannis, 2006).
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IDEA Amendments 2005 to Present
Since being reauthorized in 2011, IDEA has been amended multiple times. Often, the
changes were clarification of definitions or procedures, such as changing the definition of
Developmentally Delayed or adding Tourette’s Syndrome under the disability of Other Health
Impaired (U.S. Department of Education, 2017). Two amendments significant for students with
disabilities were added in 2016 and 2017. The 2004 requirement that states must examine their
data to determine if there were an overrepresentation of minority students being identified as
students with disabilities was ineffective due to the variability of methods that states used
(COPAA v. DeVos, 2019). The 2016 amendment to IDEA required a standard methodology to
determine significant disproportionality in the identification of students with disabilities was
occurring (U.S. Department of Education, 2017). In 2017, IDEA was amended to change the
language of the act from “mental retardation” to “intellectually disabled” (U.S. Department of
Education, 2017).

Endrew F. v. Douglas County School District
Despite fifty years of legislation to fully integrate students with disabilities into the
education system, inequities must be addressed through the court system. In Endrew F. v.
Douglas County School District, 137 S. Ct. 988 (2016), the parents of a child with autism
removed the student from the public school system due to their belief that “his academic and
functional progress had stalled.” The child’s parents placed him in a private school after the
school district proposed an IEP that was similar to his previous IEPs. Endrew’s parents filed a
complaint with the district to be reimbursed for the private school fees that were denied causing
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them to seek relief through the courts (Endrew F. v. Douglas County School District, 137 S. Ct.
988 (2016). The lower courts ruled in favor of the school district concluding Endrew’s IEP
“sufficient to show a pattern of, at the least, minimal progress” (Endrew F. v. Douglas County
School District, 137 S. Ct. 988 (2016). Upon review, the Court reversed the lower court decision
deciding that minimal progress was tantamount to offering no education at all and that the IEP
should be written to “make progress appropriate in light of the child’s circumstances” (Endrew
F. v. Douglas County School District, 137 S. Ct. 988 (2016). This case has had a significant
impact on current exceptional student education.

Sociohistorical Perspectives on Students with Disabilities
The education of children with disabilities began in the mid-eighteenth century in France
when the country began providing services to those who were deaf, blind, or intellectually
disabled as part of a widespread humanitarian movement (Winzer, 2007). Europe and North
America followed soon afterward and, as with France, began first assisting the deaf, then those
who were blind, and, lastly, those who were intellectually disabled. Although individuals with
disabilities were provided services during this time, the system that was designed to help them
was still restrictive. Students in these early programs were still viewed as deficient and a burden
on society as they were not considered productive, contributing citizens (Winzer, 2007). This led
to schooling that was designed to provide training to those with disabilities but was little more
than institutionalization—a trend that remained in place through the nineteenth century.
Unfortunately, this history of special education is rarely given much attention, even by those in
the field and, in ignoring history, complex issues prevalent in contemporary education are still

34

unresolved despite nearly two centuries of working with students with exceptional needs
(Winzer, 2007).
Prior to the 1850s, America did not provide public education for all students. Education
was a luxury afforded only to the wealthy and this included students with disabilities. Those who
could afford to educate their children with exceptional needs could send them to special schools,
however, education was rarely a focus (Scanlon, 2005). Those with disabilities were ostracized;
and those who were sent to be “educated” were merely housed in institutions or asylums serving
to do little more than to remove the disabled individual from the public eye (Scanlon, 2005;
Spaulding & Pratt, 2015; Winzer, 2007).
In the 1840s, Dorothea Dix, a schoolteacher, brought attention to the treatment of people
with disabilities, who were often housed in terrible conditions including prisons or housing for
the poor (Winzer, 2007). Her advocacy brought her to the Massachusetts legislature where she
sought to convey the importance of training and education for those with disabilities. Dorothea
Dix’s work led to improved conditions for the mentally ill and those with disabilities in facilities
(Spaulding & Pratt, 2015). During this same time, Massachusetts passed the first compulsory
education law in the United States (Spaulding & Pratt, 2015; Winzer, 2007). While early
compulsory schooling was established, it was not much more than words on paper until the
1890s when it became more widespread in the country. Even then, however, the marginalized,
including those living in poverty and those with disabilities, were not required to come to school
but were provided with exemptions (Winzer, 2007). When students with special needs were
provided schooling, that education typically took place in separate facilities with little interaction
with typical peers.
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The advent of Common Schools led by Horace Mann led to public education becoming
each state’s responsibility. Schools during this time were designed to instill American values into
a population of students that was becoming increasingly diverse. Initially, Common Schools
welcomed all students, however, as those with behavioral or intellectual differences began to
disrupt expectations in the general classroom, a new model of education was implemented—
ungraded classrooms (Winzer, 2007). These classrooms quickly became filled with students who
were behavior problems, but also included immigrant children and students with special needs.

Pioneering Special Education
At the turn of the century, New York City was experiencing expansive growth due to
immigration. The school system was the largest “business” in the country and compulsory
attendance laws were strictly enforced for all students, including those with disabilities (Gerber,
2017). The school system was ambitious in its efforts to educate all students. This created the
right environment for a young teacher from a one-room schoolhouse to come in and make a
lasting change (Gerber, 2017).
Elizabeth Farrell began her teaching career in a rural area of New York and moved to
New York City five years later. Her experience in the one-room schoolhouse provided her with
an ideal background to meet the needs of the diverse learners that were immigrating to New
York who differed in language, culture, health, and level of poverty (Gerber, 2017). As a lone
teacher in a multi-aged classroom, Farrell had learned to differentiate curriculum to meet the
needs of her students. This practice served her well in New York City where she became a
thoughtful practitioner, adapting curriculum for her students ultimately leading to “ungraded”
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classrooms (Gerber, 2017). Within six years of her arrival in New York City, Farrell’s ungraded
classroom had expanded to nearly 100 classes serving over 1,700 students. These students
represented many of the “physically” or “mentally defective” children who were enrolled in
public school to learn a vocation to be able to contribute to society (Gerber, 2017).
Elizabeth Farrell became a powerful voice for students with disabilities eventually
expanding her program throughout the New York School City system and to other large school
systems in the country (Gerber, 2017). She was given oversight of the program supervising not
only the teachers in the program but a medical doctor and psychologist as well. Farrell used her
team to continually monitor and evaluate the students laying the groundwork for
multidisciplinary teams. Her work in New York City Schools, meeting the individual needs of
students through adapting curriculum and providing necessary services, is the foundation for
modern special education (Gerber, 2017).

The Influence of Darwinism and Eugenics
Even as Farrell and Dix were working to improve the lives of individuals with
disabilities, social theorists were looking for scientific evidence of quantitative and qualitative
differences between normal and “abnormal” individuals (Winzer, 2007). These theorists
interpreted the ideas of Darwinism to support their fear of individuals with disabilities and
attempted to mitigate the spread of physical or mental disabilities using forced sterilization
(Spaulding & Pratt, 2015; Winzer, 2007). This lack of acceptance for those with disabilities was
reinforced by the United States Supreme Court decision in Buck v. Bell (1927) when the Court
upheld state sterilization laws as constitutional. In his opinion, Justice Oliver Wendall Holmes,
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Jr. stated that society would be better if it could prevent those who are “manifestly unfit from
continuing their kind” (Spaulding & Pratt, 2015). This decision by the Court contributed to more
than 60,000 sterilizations of individuals with disabilities in more than 30 states.

Measures of Intelligence
Early studies on intelligence are often linked to Francis Galton who, in 1884, conducted
research on large numbers of people to determine what characteristics were included in the
concept of intellect (Kreutzer, DeLuca & Kaplan 2019). However, interest in the understanding
of intelligence goes back as far as the Ancient Greeks who recognized the nature of intelligence
in the writings of Homer, Plato, and Aristotle (Sternberg, 2019). In The Odyssey, Homer wrote of
the differences in aptitude among men (Homer & Butler, 1900; Homer & Hobbs, 1839). Plato
wrote about the differences in the ability to learn (Republic V, 455c), and Aristotle considered
processing speed as an indicator of intelligence (Aristotle & Bouchier, 1901). These early efforts
to understand and define intelligence would serve as precursors to intelligence theory and
research.
Although early understanding of human intellect was written about in philosophy,
modern intelligence theory and research come from the field of psychology (Sternberg, 2019). In
the late 18th century, Francis Galton began testing the heritability of mental abilities through
attempting to measure sensory discrimination skills, such as visual and auditory acuity (Kreutzer,
DeLuca & Kaplan 2019), which he believed were indicators of intelligence. Though his research
was not successful in measuring intelligence, it did set the foundation for future studies on
defining and measuring human intellect.
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In 1904, Albert Binet was tasked by the French Minister of Education with creating a test
to determine which students could benefit from traditional school and which should be provided
with special education (Kreutzer, DeLuca & Kaplan 2019; Sternberg, 2019). Where Galton
based his measures of intelligence on sensory skills, Binet believed higher mental processes
associated with reasoning and functioning (Kreutzer, DeLuca & Kaplan 2019) and expanded
upon the work of an earlier German psychologist, William Stern, to create a test that measured
his concept mental age (Kreutzer, DeLuca & Kaplan 2019; Sternberg, 2019). Binet worked with
Theodore Simon to develop a test using tasks that required judgment and problem-solving but
did not require any knowledge learned in school (De Boeck, Gore, Gonzalez & San Martin,
2019). This was an effort to differentiate between measurement of intelligence and measurement
of achievement.
Lewis Terman further developed Binet’s intelligence tests through developing tests to
measure complex cognitive processes that are appropriate at different age levels (Sternberg,
2019). He initially based IQ scores from these tests on the ratio of a person’s mental age to their
chronological age. This test became known as the Stanford-Binet and is still used today (De
Boeck, et al., 2019). Terman was best known for his longitudinal study showing a correlation
between IQ scores and real-world success (Sternberg, 2019).
David Weschler also followed Alfred Binet’s thoughts on the broad concepts of
intelligence, however, unlike Binet, Weschler believed that intelligence was not an ability, but
could be inferred from how abilities manifested under different conditions and in different
environments (Sternberg, 2019). Weschler also proposed deviation IQ scores which indicated
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how much a person’s performance deviates from the mean score of their age group. This was a
move away from Binet’s concept of mental age (De Boeck et al., 2019).

Intellectual Disability and Borderline Intellectual Functioning
Intellectual disability is defined by the American Association on Intellectual and
Developmental Disabilities (2020) as “significant limitations in intellectual functioning as
indicated by an IQ score and in limitation in adaptive behavior as expressed in conceptual,
social, and practical adaptive skills.” The AAIDD considers “an IQ test score of around 70 or as
high as 75 indicates a limitation in intellectual functioning.” The Diagnostic and Statistical
Manual of Mental Disorders, 5th Edition (DSM-V) also defines intellectual disability as deficits
in intellectual functioning and impairment in adaptive functioning (DSM-V, 2013). The DSM-V
considers deficits in intellectual functioning to be “approximately two standard deviations or
more below the population mean” or a score of “65 – 75 on tests with a standard deviation of 15
points and a mean of 100.” Intellectual disability is recognized by both DSM-V and by IDEA as
a disability requiring support in academic learning, social interactions, and daily living tasks
(DSM-V, 2013).
Borderline intellectual functioning is defined as an IQ score between 70 – 84 or one to
two standard deviations below the mean IQ of 100 (Claypool, Marusiak & Janzen, 2008;
Kaznowski, 2004; Peltopuro, Ahonen, Kaartinen, Seppälä & Närhi, 2014; Shaw, 2008). Before
1973, these students were recognized as needing support through exceptional student education
services under the label mild mental retardation (Hassiotis, 2015; Kaznowski, 2004; Peltopuro et
al., 2014; Shaw, 2008), however, changes in diagnostic criteria have eliminated students with
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borderline intellectual functioning as having a disability. Despite no longer meeting the criteria
for a disability, this population of individuals, estimated to be 14 – 16% of the population, has
disproportionately high rates of academic, behavioral, and mental health issues (Shaw, 2008).
Although many students with borderline intellectual functioning are placed in the regular
education class without support, a large minority are provided special education services under
the category of specific learning disability (Shaw, 2008). After borderline intellectual
functioning was removed as a qualified disability, a dramatic increase occurred in students who
were identified as learning disabled. While students identified as borderline intellectual
functioning decreased by 80%, students identified as learning disabled increased by nearly 200%
(Ferrari, 2009).
Students with borderline intellectual functioning demonstrate limitations in social and
academic skills that make it difficult for them to be successful in the regular education classroom
(Hassiotis, 2015; Shaw, 2008). These students have difficulty with abstract concepts, preferring
concrete learning activities and they have difficulty generalizing what they have learned to new
situations (Alloway, 2010; Shaw, 2008). Deficits in working memory contribute to difficulties
organizing and storing newly learned information and additional practice is required for them to
learn new material (Alloway, 2010; Maehler & Schuchardt, 2016; Shaw, 2008). Students with
borderline intellectual functioning demonstrate a lack of academic motivation as they continue in
school due to their repeated struggles with learning. As they mature, individuals with borderline
intellectual functioning display more behavioral issues, mental health problems, and increased
dropout rates (Shaw, 2008).
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For more than 35 years, students with borderline intellectual functioning have struggled
in general education classes without specific support targeted to their unique learning needs.
Despite representing a significant population of individuals, little research has been completed
on how to best help these students be successful academically and effectively transition to
adulthood.

Current Perspectives on Students with Disabilities
Modern Exceptional Student Education
The mid-twentieth century once again brought changes in perceptions society had of
those with disabilities. The horrific applied eugenics that came to light out of Nazi Germany
dissuaded Americans from further practicing sterilization on those with disabilities (Winzer,
2007). Medical advances helped to identify disabilities earlier and allowed interventions and/or
treatments to be started earlier or to prevent some disabilities altogether (Winzer, 2007;
Spaulding & Pratt, 2015). And, most importantly, marginalized groups, including those with
disabilities, began advocating for equal rights.
During the 1960s and 1970s, several prominent people brought attention to individuals
with disabilities helping to increase parental advocacy. Pearl S. Buck, Dale Evans Rogers, and
Eunice Kennedy Shriver all wrote about family members with disabilities helping to
destigmatize intellectual disabilities for families (The Minnesota Governor's Council on
Developmental Disabilities, 2016). This activism toward the normalization and
deinstitutionalization of individuals with disabilities was aided by President John F. Kennedy
who appointed the President’s Panel on Mental Retardation that was tasked with finding
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solutions to the problems faced by those with intellectual disabilities (The Minnesota Governor's
Council on Developmental Disabilities, 2016). After his assassination, the work to improve the
rights of individuals with disabilities continued with President Lyndon B. Johnson and the
passage of the Elementary and Secondary Education Act (The Minnesota Governor's Council on
Developmental Disabilities, 2016).
This legislation began a wave of reforms in the 70s and 80s to ensure education equity for
all students by providing opportunities for students with disabilities to be provided a free and
appropriate education in the least restrictive environment (Dunn, 2013; Martin, Martin &
Terman, 1996; U.S. Department of Education, 2010; Winzer, 2007; Yell, Rogers & Rogers,
1998). Although “mainstreaming,” as placement in the least restrictive environment was known,
had some benefits for those students with mild disabilities, most students were still excluded
from the regular classroom (Dunn, 2013; Harkins, 2012; Winzer, 2007). These students with
moderate to severe disabilities were still segregated into special classes or alternative educational
settings (Dudley-Marling & Burns, 2014; Harkins, 2012).
To correct this dual system of education and to create true inclusion, the Regular
Education Initiative (REI) movement emerged during the mid-1980s (Dudley-Marling & Burns,
2014). This movement sought to end a separate system of education for students with disabilities
and, instead, create an environment in the general education classroom that would meet the needs
of all learners. Proponents of the REI argued the current system of educating students with
disabilities was costly and included an overrepresentation of minority students (Harkins, 2012).
Opponents of the REI believed the supports and structures required by LRE would not be evident
in the regular classroom as educators did not possess the training to effectively implement
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accommodations and adaptations (Harkins, 2012). Opponents also believed large class sizes and
inflexible curricula to be barriers to successfully meeting the needs of students with disabilities.

Identification of Students with Disabilities
Federal law, through the Individuals with Disabilities Education Act (IDEA §300.8,
2004), outlines the eligibility requirements to identify a child with a disability. In general, a child
must be evaluated using a variety of assessments that measure academic, developmental, and
functional behaviors, and those assessments must be administered by a trained and
knowledgeable evaluator. All assessments administered must consider instruments that minimize
biases based on culture, language, or race (IDEA §300.8, 2004). Additional requirements include
consideration of classroom-based assessments and observations, state assessments, and input
from the child’s parents. While the evaluation process may include a test measuring intelligence,
IDEA prohibits the use of any sole measure when determining disability eligibility.
Once an initial evaluation is complete, an IEP team, including the parents of the child,
meets to review the assessment data to determine if the child is a child with a disability based
upon §300.8 of IDEA. There are thirteen specific disabilities defined by IDEA (§300.8, 2004)
that are used, in part, to determine eligibility for special education. However, having an
identified disability alone does not guarantee services. Additional information that may affect a
child’s academic progress, such as lack of appropriate instruction in reading or math or lack of
English proficiency, must be excluded before the determination. IDEA requires a two-prong test
to determine eligibility for special education services: 1) the student must be identified with a
specific disability and, 2) the student must need specially designed instruction and related
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services. This two-pronged test differentiates the protections authorized under IDEA from those
of the Rehabilitation Act of 1973, Section 504, or the Americans with Disabilities Act of 1990
(ADA National Network, 2018).
The IDEA not only guarantees students with disabilities a free education, it also specifies
an appropriate education. An appropriate education includes specially designed instruction and
related services that are intended to meet individual student needs and to ensure students benefit
from educational opportunities that prepare them for employment and independent living (U.S.
Department of Education, 2010). This instruction is provided through an Individualized
Education Plan (IEP) as required in §300.320 of IDEA. The IEP must include a statement of the
child’s present level of academic achievement, functional performance, and progress in the
general education curriculum. It must also include measurable annual goals designed to help the
student make progress in the general curriculum and any related services and supplementary aids
needed to meet the annual goals.

Disabilities as Defined by IDEA
The IDEA defines thirteen disabilities which include sensory or physical impairments,
neurocognitive disorders, behavioral/conduct disorders, and neurodevelopmental disorders. The
thirteen disabilities as defined by IDEA (§300.8, 2004) are included in Table 1. The Diagnostic
and Statistical Manual of Mental Disorders (DSM-V) is used by clinicians to further diagnose
and classify mental disorders including neurocognitive disorders, behavioral/conduct disorders,
and neurodevelopmental disorders that are considered a disability according to IDEA (DSM-V,
2013).
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Table 1
Federally Recognized Disabilities
Disability

Criteria from IDEA §300.8

Autism

A developmental disability that significantly affects verbal and nonverbal
communication and social interaction.

Deaf-Blindness

Concomitant hearing and visual impairments that severely impede
communication and learning.

Deafness

A hearing impairment so severe a child is impaired processing linguistic
information through hearing.

Emotional
Disturbance

An inability to maintain interpersonal relationships, to control inappropriate
behavior or feelings, or a pervasive mood of unhappiness or depression that
affects learning.

Hearing
Impairment

A fluctuating or permanent impairment in hearing that affects a child’s
educational performance but is not included under deafness.

Intellectual
Disability

A significantly subaverage general intellectual functioning, existing
concurrently with deficits in adaptive behavior and manifested during the
developmental period, adversely affecting a child’s educational
performance.

Multiple
Disabilities

Concomitant impairments the combination of which causes such severe
educational needs that they cannot be accommodated in special education
programs solely for one of the impairments.

Orthopedic
Impairment

A severe orthopedic impairment that affects a child’s educational
performance and includes impairments caused by a congenital anomaly,
disease, or other causes.

Other Health
Impairment

A health problem that interferes with strength, vitality, or alertness that
adversely affects a child’s educational performance.

Specific
Learning
Disability

A disorder in the basic psychological processes involved in understanding
or in using language, spoken or written, that may manifest itself in the
imperfect ability to listen, think, speak, read, write, spell, or do mathematical
calculations.
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Disability

Criteria from IDEA §300.8

Speech or
Language
Impairment

A communication disorder, such as stuttering, impaired articulation, a
language impairment, or a voice impairment, that adversely affects a child’s
educational performance.

Traumatic Brain
Injury

An acquired injury to the brain caused by an external physical force,
resulting in total or partial functional disability or psychosocial impairment,
or both, that adversely affects a child’s educational performance.

Visual
Impairments

An impairment in vision that, even with correction, adversely affects a
child’s educational performance. Includes partial sight and blindness.

Services for Students with Disabilities
In addition to providing FAPE, IDEA (§300.34) provides related services for students
identified with a disability. Related services include transportation, developmental, corrective, or
other supportive services necessary to ensure the student benefits from special education.
Included in these services are counseling services, occupational and physical therapies, speechlanguage pathology and audiology services, medical services, and mobility and transportation.
Parental counseling and training are provided to assist parents with understanding the nature of
their child’s disability and to assist the parents in acquiring the skills necessary to support the
implementation of their child’s IEP (IDEA 2004, §300.34).

Response to Intervention
Response to Intervention (RTI) was included in the reauthorization of IDEA in 2004
(Thorius & Maxcy, 2015) as part of the President’s Commission on Excellence in Special
Education recommendations. The Commission saw a need to implement early intervention and
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identification systems to decrease the number of students being identified with a learning
disability (Scanlon, 2005; Thorius & Maxcy, 2015). Additionally, RTI was seen not only as a
means to proactively address student learning difficulties but was also promising policy to
reduce the inequity of children of color being disproportionately referred for special education
testing (Basham, Israel, Graden, Poth & Winston, 2010; Thorius & Maxcy, 2015). The RTI
model is three-tiered with an assumption of high-quality curriculum and instruction at Tier 1.
Students who are not successful at Tier 1 are provided high-quality interventions in a small
group setting (Tier 2). If a student continues to demonstrate a lack of progress in Tier 2,
intensive, personalized interventions are provided in Tier 3. The premise of the RTI model is by
removing curriculum, instruction, and classroom environment variables, it can be accurately
determined whether a student’s lack of response is due to an unidentified learning disability
(Sabnis, Castillo & Wolgemuth, 2019; Scanlon, 2005; Thorius & Maxcy, 2015).
Although RTI is a decision-making process that helps with the identification of students
with potential learning disabilities (Drame & Xu, 2012; VanDerHeyden, Witt & Gilbertson,
2007), there are no set procedures for the process which can vary from state to state (Drame &
Xu, 2012). This is problematic because there are no consistent criteria for eligibility for
exceptional student education and creates difficulties when students with disabilities move from
one state to another. There are, however, consistent core components that are based on a multitiered model. The primary basis of RTI is high-quality instruction in the general education class
(Basham, et al., 2010; Drame & Xu, 2012; , Panorama Education, 2021, VanDerHeyden, Witt &
Gilbertson, 2007). Additionally, proactive measures, such as early intervention and progress
monitoring, are used to ensure that underachieving students have their needs addressed through
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specific interventions based upon their individual or group needs (Drame & Xu, 2012;
Kaznowski, 2004, Panorama Education, 2021). Data from how students respond to interventions
are collected and are used as part of a problem-solving process to guide instruction or to
determine if students need more intensive supports such as those that may be provided through
special education services (Drame & Xu, 2012; VanDerHeyden, Witt & Gilbertson, 2007).
Prior to RTI, students were deemed eligible to qualify for ESE service through a
discrepancy model that looked at performance on intelligence assessments to determine
eligibility for special education services (Drame & Xu, 2012). This process-based eligibility on
strengths and deficits evident in IQ scores led to a disproportionate number of students of color
being identified as learning disabled (Drame & Xu, 2012; Thorius & Maxcy, 2015). RTI was
seen as a promising policy to limit subjectivity from the evaluator when interpreting the results
and when determining the placement of students into special education programs (Thorius &
Maxcy, 2015).

Summary of the Literature Review
For decades, students who fall outside of the average range of intelligence, as identified
by cognitive ability tests, have been seen as problematic, disabled, less than the norm.
Historically, intelligence tests have been used to categorize students as able to learn
independently or requiring support to learn based, in many instances, on a single score. Students
with borderline intellectual functioning are the often “invisible” students who do not score low
enough on IQ tests to receive services through a label of intellectually disabled and do not score
high enough to function well in a typical classroom with no services. This literature review
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analyzed relevant research to this study including historical policy governing exceptional
education in the United States, assessments used to measure human intelligence, and exceptional
student education in schools. The literature was also reviewed related to the identification of
students with disabilities and the academic achievement of those students who receive
exceptional education services (ESE) as provided for a recognized disability and those who do
not receive ESE services due to changes in the identification/eligibility process.
Additionally, as federal and state governments continue to emphasize accountability for
school systems using high-stakes testing, concerns arise regarding the loss of “individualization”
for students, especially for those with disabilities. The Every Student Succeeds Act, the newest
reauthorization of the ESEA, seeks to scale back federal involvement in educational
accountability by limiting standardized testing to once a year and giving the states back power to
monitor teacher quality and struggling schools. Although the intent to ensure equity for all
students remains, the reality of those intentions differs due to the stigmatizing effects of being a
struggling student or struggling school. The new legislation promises innovation by allowing
schools flexibility in teaching and learning by letting students learn at their own pace or
represent their learning in different ways. Yet, struggling students are subjected to extensive
remediation in an attempt to reach proficiency on high-stakes tests; and mandated standardized
tests do not permit students any flexibility in how they demonstrate their learning. For students
with disabilities, it remains to be seen whether the accountability movement, justly demanding
high expectations and quality education for all students, will have an impact on the
individualized education that special education laws require.
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CHAPTER THREE: METHODOLOGY

Introduction
The primary objective of this study was to test the research questions related to the
achievement of students with borderline intellectual functioning. This chapter identifies the
methodology utilized to test the research questions. The chapter is organized into six sections: (a)
purpose of the study, (b) population and selection of participants, (c) instrumentation, (d) data
collection, (e) data analysis, and (f) summary.
Students with borderline intellectual functioning have few additional resources provided
to them in the state of Florida despite facing many of the same challenges as students with
intellectual disabilities, including poor academic performance, adaptive behavior issues, and
social and emotional problems (Hassiotis, 2015; Karande, Kanchan & Kulkarni, 2008; Szumski,
Firkowska-Mankiewicz, Lebuda & Karwowski, 2018). In Florida, additional supports are
required through Response to Intervention (RtI) and a multi-tiered system of supports framework
(MTSS) that uses data to tier academic or behavior supports for students based upon need
(Florida Problem Solving and Intervention Project, Florida's Positive Behavior Support Project
& University of South Florida, n.d.). In the MTSS process, data analysis is used to ensure all
students receive academic instruction based upon individual need with those who demonstrate
the greatest need receiving the most intensive interventions (Florida Problem Solving and
Intervention Project, Florida's Positive Behavior Support Project & University of South Florida,
n.d.).
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This study used a quantitative analysis of archived IQ scores from previously
administered measures of cognitive functioning, achievement tests scores as measured by Florida
Standards Assessments, and student demographic data. To focus the research questions
comprised in this study, data were collected on the achievement scores in English Language Arts
and Mathematics of students with borderline intellectual functioning who were provided services
through ESE and those who did not receive ESE services.
Additionally, enrollment data were collected on dropout rates and the number of
behavioral referrals received by students with borderline intellectual functioning receiving ESE
servicess and those who did not. The data collected were from students in Grades 3 – 8 and
included data beginning in the 2015 – 2016 academic year and ending in 2018 – 2019.
Assessment data from the 2019 – 2020 academic year were not included due to cancellation of
statewide assessments owing to the Covid-19 pandemic. The FSA in English Language Arts and
Mathematics are administered in the spring of each year. Scores on the FSA in English Language
Arts and Mathematics were collected for Spring 2016, Spring 2017, Spring 2018, and Spring
2019 administrations of the FSA.
Academic achievement on the FSA is measured by proficiency levels and includes scores
of Levels 1 and 2 (not proficient) and Level 3 – Level 5 (proficient). FSA achievement levels
allow for comparison of achievement across grade levels. FSA scores are also reported as scale
scores are used to report student results on the entire test on the FSA scale (Florida Department
of Education, 2016), however, scale scores differ for each grade level and subject area.
Once collected, the data was analyzed using SPSS to address each research question.
Achievement levels on FSA allow for comparison across grade levels, however as the students in
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this sample traditionally demonstrate low achievement, scale scores were used as this
measurement. To allow for an accurate comparison of scale scores, since they differ for each
subject and grade level, scale scores were standardized across all grade levels. Using an
independent-samples t-test to compare achievement levels of students with borderline intellectual
functioning who were identified as eligible for ESE services and those who were not allows the
researcher to determine the statistical difference among the means (Fraenkel, Wallen & Hyun,
2015; Laerd, 2017).

Purpose of the Study
The purpose of this study was to investigate whether receiving exceptional student
education services demonstrated a significant effect on academic achievement for students with
borderline intellectual functioning. The study focused on investigating whether the participation
in ESE programs influenced student achievement for students who fall within the borderline
intellectual functioning IQ range by using post hoc data to measure student achievement on the
FSA ELA and Mathematics assessments. Some students with borderline intellectual functioning
do not qualify for ESE services based on current disability guidelines, while others may qualify
(e.g., under specific learning disability, other health impaired, etc.) and thus receive ESE
services. The researcher examined the differences in achievement and dropout rates of students
with borderline intellectual functioning who were provided support through ESE services and
those who were not provided services. This study utilized a post-hoc causal-comparative design
using quantitative methodology to examine historical data. A post-hoc design was chosen as data
being analyzed was archival (Fraenkel, Wallen & Hyun, 2015). A causal-comparative design
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was utilized to determine whether there was a cause or consequence of differences that already
exist between groups (Fraenkel, Wallen & Hyun, 2015). This study used a causal-comparative
design to examine if these alternative services have any effect on the students’ achievement
compared with students with borderline intellectual functioning who received no additional
services. An independent-samples t-test was be used to determine the differences between the
dependent variables and the independent variables. Using an independent-samples t-test as a
statistical tool enabled the researcher to determine the statistical difference among the means of
two independent groups on a continuous dependent variable (Fraenkel, Wallen & Hyun, 2015;
Laerd, 2017).

Population and Selection of Participants
The target population for this study was all students in the state of Florida who have been
identified as having borderline intellectual functioning. The accessible population was 61,413
school students in a suburban Florida public school district for whom assessment data was
available during the 2016 – 2019 school years. All elementary, middle, and multi-level schools
of the district were included in sample selection. The district included one multi-level
middle/high school that was excluded from the study due to specific admission requirements. A
district run charter school was included in the study as the school follows the same curriculum
and policies and procedures as the rest of the district schools. One district alternative school was
included in the study as the school was a K – 12 school that students could attend in lieu of
expulsion or through parental choice. This study used historical data from students who have
completed a psychoeducational assessment resulting in an IQ score, and as such the sample used
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was purposive including only those students who met the study criteria for inclusion. According
to the research (Blasi et al., 2020; Claypool, Marusiak & Janzen, 2008; Kaznowski, 2004;
Peltopuro et al., 2014), students with borderline intellectual functioning make up 14 – 16% of the
kindergarten through 12th grade student population. This would create a sample of approximately
9,211 students that may have borderline intellectual functioning, however, the sample was only
drawn from those students in third through eighth grade who had previously been referred for
and completed a psychoeducational assessment resulting in an IQ score between 70 and 84 as
identified by a standardized measure of intellectual assessment. Additionally, students included
in the sample must have taken at least one FSA test between Spring of 2016 and Spring of 2019.
Because most students in the State of Florida referred for evaluation fall within the five percent
of students that typically require intensive (Tier 3) interventions based upon RtI requirements ot
the state, it was estimated 460 students would qualify for this study. The researcher reviewed
4,313 psychological evaluations that were completed between 2013 and 2016. Six hundred and
nine students were selected from those files based upon full-scale IQ scores between 70 and 84;
those students may or may not have included students with identified disabilities. As the chosen
school district has a high mobility rate among students, it was not possible to obtain a large
enough sample to compare student growth from one grade level to the next. Therefore, students
in grades 3 – 8 who had 2016 FSA scores were used for analyses. This provided a sample size of
197 students. This sample size falls well within recommended participants according to Fraenkel,
Wallen & Hyun (2015) and Lunenburg and Irby (2008) for a causal-comparative study. The
sample was purposive, but diverse, because it was distributed among all schools in the district
and included suburban and rural schools and all ranges of socioeconomic levels.
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Instrumentation
The Florida Standards Assessments (FSA) are the most recent criterion-based
assessments created by the state to measure educational progress of students toward the Florida
educational standards in English Language Arts and Mathematics (Florida Department of
Education, 2016) and were administered in two formats: paper-based and computer-based.
Accommodations for students with disabilities include extended time, reading of questions, and
transcribing of answers if provided for within a student’s IEP (FLDOE, 2016b). The FSA
assessment for 2016 consisted of traditional multichoice items and open-ended written responses
(FLDOE, 2016b). Academic achievement on the FSA ELA and Mathematics is measured by
achievement levels and includes scores of Levels 1 – Level 5 (FLDOE, n.d.). For all grade levels
and assessments, Level 3 is considered a passing, proficient score. FSA scores are reported as
both achievement levels and scale scores. Achievement levels allow for comparison of
achievement across grade levels (FLDOE, 2020).

Reliability and Validity
The Florida Department of Education has published yearly reports on the reliability and
validity of all Florida Standards Assessments for all test formats (FLDOE, 2016b). Reliability is
a measure of how consistent the results of an instrument are over multiple administrations
(Fraenkel, Wallen & Hyun, 2015). The reliability of the FSA assessments in English Language
Arts and Mathematics used internal consistency to measure reliability which was computed using
three different statistics: (1) Cronbach alpha, (2) stratified alpha, and (3) Feldt-Raju coefficients
(FLDOE, 2016b). Additionally, multiple-choice and non-multiple-choice items were computed
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as two separate strata (FLDOE, 2016b). Table 2 presents FSA ELA reliability coefficients on
each type of assessment.

Table 2
Reliability Coefficients for ELA (from FLDOE, 2016b)
Grade

Form

Cronbach Alpha

Stratified Alpha

Feldt-Raju

3

Paper

0.90

0.90

0.88

Online

0.90

0.90

0.88

Accommodated

0.87

0.87

0.85

Online

0.91

0.91

0.89

Accommodated

0.88

0.88

0.85

Online

0.93

0.93

0.91

Accommodated

0.90

0.90

0.88

Online

0.91

0.91

0.90

Accommodated

0.90

0.90

0.88

Online

0.91

0.91

0.90

Accommodated

0.90

0.90

0.87

4

5

6

7

8

Table 2 presents the reliability coefficients for FSA ELA based upon assessments given
for grades 3 – 8. Reliability coefficients vary based upon the type of assessment given and
whether accommodations were provided for students with disabilities. Table 3 provides
reliability coefficients for FSA Mathematics assessments.

57

Table 3
Reliability Coefficients for Mathematics (FLDOE, 2016b)

Grade

Form

Cronbach Alpha

Stratified Alpha

Feldt-Raju

3

Paper

0.93

0.93

0.92

4

Paper

0.93

0.93

0.92

Online

0.95

0.95

0.93

Accommodated

0.94

0.94

0.9

Online

0.95

0.95

0.93

Accommodated

0.92

0.92

0.89

Online

0.95

0.95

0.93

Accommodated

0.93

0.93

0.90

Online

0.92

0.92

0.90

Accommodated

0.90

0.90

0.87

5

6

7

8

Table 3 presents the reliability coefficients for FSA Mathematics based upon assessments
given for grades 3 – 8. Reliability coefficients vary based upon the type of assessment given and
whether accommodations were provided for students with disabilities.
Validity is a measure of whether an instrument measures what it purports to measure
(Fraenkel, Wallen & Hyun, 2015). Content validity was assured through alignment of each test
question to one of the reporting categories of each assessment and confirmed through a thirdparty, independent alignment study (FLDOE, 2016b). The reporting categories for the FSA ELA
are: (a) Key Ideas and Details, (b) Craft and Structure, (c) Integration of Knowledge and Ideas,
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(d) Language and Editing, and € Text-Based Writing (FLDOE, 2016). The reporting categories
for the FSA Mathematics assessments vary by grade level and are presented in Table 4.
Table 4
Reporting Categories for FSA Mathematics by Grade Level

Grade

Reporting Category
Operations, Algebraic Thinking, and Numbers in Base Ten

3

Numbers and Operations – Fractions
Measurement, Data, and Geometry
Operations and Algebraic Thinking
Numbers and Operations in Base Ten

4

Numbers and Operations – Fractions
Measurement, Data, and Geometry
Operations, Algebraic Thinking, and Fractions
Numbers and Operations in Base Ten

5
Measurement, Data, and Geometry
Accommodated
Ratio and Proportional Relationships
Expressions and Equations
6

Geometry
Statistics and Probability
The Number System
Ratio and Proportional Relationships
Expressions and Equations

7

Geometry
Statistics and Probability
The Number System
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Grade

Reporting Category
Expressions and Equations
Functions

8
Geometry
Statistics & Probability and the Number System

Table 4 presents the reporting categories for FSA Mathematics assessments based upon
grade level and demonstrates the overlap in categories at differing grade levels and the increasing
complexity.

Data Collection
Data were collected after full Institutional Review Board exemption was obtained from
the University of Central Florida on February 1, 2021 (Appendix A). Permission to research was
requested from the participating school district and was granted on February 10, 2021 (Appendix
B). Collected data will be secured for five years from collection and then will be destroyed.
The first step entailed accessing all educational psychological evaluations that were
completed on all students in the school district for the school years beginning 2014 – 2015 and
ending with the 2018 – 2019 school year who were referred for a psychological assessment due
to inadequate academic achievement. Participants for the study were chosen from the evaluations
based upon a documented IQ score between 70 and 84 as identified by a standardized measure of
intellectual assessment. This provided 599 potential students to be a part of the study sample.
The student identification numbers were submitted to the school district Research and
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Accountability office which then provided the researcher with the requested deidentified data.
Data requested included archival student assessment data for all students in grades three – eight
who took the FSA during the 2016 – 2019 spring test administrations. Data included
achievement level and scale scores on the FSA in English Language Arts and Mathematics
assessments for Spring 2016, Spring 2017, Spring 2018, and Spring 2019. Additional
deidentified demographic data were requested from the district and included: (a) ESE status, (b)
ESE program, (c) enrollment data, including withdrawal data for students who dropped out, and
(d) gender for all students in the sample. The established criteria narrowed the sample to 293
participants. As the 2015 – 2016 school had the most even distribution of students, and to ensure
the assumption of normality was met, data analysis was limited to 2016 FSA test scores
narrowing the sample to 197 students in grades 3 – 8.

Data Analysis
The following research questions and subsequent descriptions were used to guide this
investigation on the academic achievement of students with borderline intellectual functioning.
Statistical tests used for analysis were determined through research from Steinberg (2011) and
results were analyzed using SPSS Statistics Version 28 software.

Identification of Research Question 1
Is there a statistically significant difference in FSA ELA scores among (70 – 84 FSIQ)
students who received ESE service and those who did not receive ESE services?
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Data Analyses of Research Question 1
The first research question sought to determine if students with borderline intellectual
functioning who received ESE services demonstrated a significant difference in academic
achievement, as measured by the FSA for ELA, than students with borderline intellectual
functioning who did not qualify for any additional services. An independent samples t-test was
used to determine if a statistically significant difference existed between the two groups of
students. The dependent variable was FSA ELA standardized scale scores, and the independent
variable was students with FSIQ scores between 70 – 84 who received ESE services and those
who did not. This test was appropriate because it compares the means of the two independent
groups on a continuous dependent variable (Fraenkel, Wallen & Hyun, 2015).

Identification of Research Question 2
Is there a statistically significant difference in FSA Mathematics scores among (70 – 84
FSIQ) students who received ESE services and those who did not receive ESE services?

Data Analyses of Research Question 2
The second research question was designed to determine if students with borderline
intellectual functioning who received ESE services demonstrate statistically significantly
different academic achievement, as measured by the FSA Mathematics scores, than students with
borderline intellectual functioning who had not qualified or received any additional ESE
services. An independent samples t-test was used to determine if a statistically significant
difference existed between the two groups of students. The dependent variable was FSA
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Mathematics standardized scale scores, and the independent variable was students with FSIQ
scores between 70 – 84 who received ESE services and those who did not. This test was
appropriate because it compares the means of the two independent groups on a continuous
dependent variable (Fraenkel, Wallen & Hyun, 2015).

Identification of Research Question 3
3a) Is there a statistically significant difference in FSA ELA scores for students at the
FSIQ lower end (70 – 76) range with those in the higher range (77 – 84)?

3b) Is there a statistically significant difference in FSA Mathematics scores for students
at the FSIQ lower end (70 – 76) range and those in the higher range (77 – 84)?

Data Analyses of Research Question 3
Research Questions (RQ) 3a and 3b were designed to determine whether there is a
statistically significant difference (p < .05) in academic achievement of students with borderline
intellectual functioning at the lower end of the IQ range (70 – 76) and those at the higher end (77
– 84) based on FSA ELA and Mathematics scores. An independent samples t-test was used to
determine if a statistically significant difference existed between the two groups of students. For
RQ3a, the dependent variable was FSA ELA standardized scale scores, and the independent
variable was FSIQ range (low or high). This test was appropriate because it compares the means
of the two independent groups on a continuous dependent variable (Fraenkel, Wallen & Hyun,
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2015). The data analyses process was identical for RQ3b with the dependent variable FSA
Mathematics standardized scale scores.

Identification of Research Question 4
Is there a statistically significant difference in the dropout rate among (70 – 84 FSIQ)
students who received ESE services and those who did not receive ESE services?

Data Analyses of Research Question 4
Research Question 4 was designed to determine whether there was a difference leading to
increased dropout rate of students with borderline intellectual functioning who received ESE
services and those who did not. A Chi Square Test of Association used to determine the
relationship between the dependent variables, student enrollment data, and the independent
variable, whether the student received ESE services or not. Using the Chi Square Test for
Association as a statistical tool would reveal if the two categorical variables were statistically
independent (Laerd, 2017).
This study employed quantitative methods to analyze the relationships proposed in the
research questions. Table 5 provides a summary of each research question, dependent and
independent variables, source of data, and type of inferential analysis conducted.
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Table 5
Research Questions and Data Analyses Matrix

Research Question
1.

Data Source

Variable

Data
Analysis

Is there a difference in FSA ELA
scores among students with fullscale IQ scores between 70 – 84
who received ESE services and
those who did not receive ESE
services?

FSA ELA
standardized scale
scores

Dependent
Variable

Descriptive
statistics

ESE services or not

Independent
Variable

Independent
samples ttest

Is there a difference in FSA
Mathematics scores among students
with full-scale IQ scores between 70
– 84 who received ESE services and
those who did not?

FSA Math
standardized scale
scores

Dependent
Variables

Descriptive
statistics

ESE services or not

Independent
Variable

Independent
samples
t-test

3a. Is there a difference in academic
achievement for students at the
lower end of the 70 – 84 IQ range
(70 – 76) compared to those in the
higher range (77 – 84) as measured
by FSA ELA scale scores?

FSA ELA
standardized scale
scores

Dependent
Variable

Descriptive
statistics

FSIQ range (low or
high)

Independent
Variable

Independent
samples
t-test

3b. Is there a difference in academic
achievement for students at the lower
end of the 70 – 84 IQ range (70 – 76)
compared to those in the higher range
(77 – 84) as measured by FSA
Mathematics scaled scores?

FSA Mathematics
standardized scale
scores

Dependent
Variable

Descriptive
statistics

FSIQ range (low or
high)

Independent
Variable

Independent
samples
t-test

4.

Whether or not the
student drops out

Dependent
Variable

Descriptive
statistics

ESE services or not

Independent
Variable

Chi Square
test for
association

2.

Is there a difference in the dropout
rate among students with Full-Scale
IQ scores between 70 – 84 who
received ESE services and those
who did not?
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Summary of Chapter Three
This chapter restated the purpose of the research and provided an outline of the
methodology utilized during the study. The design of the study was a post-hoc causalcomparative design that utilized quantitative methodology to examine historical data consisting
of categorical independent variables and continuous dependent variables. A purposive sample
was used as the study required data from students in a large suburban school district who had
previously been referred for and completed a psychoeducational assessment resulting in an IQ
score. The selection of the participant sample from the target population was discussed.
Achievement data was collected from FSA scores in English Language Arts and Mathematics
which have been deemed reliable and valid for this purpose and evidence of the reliability and
validity were presented. Finally, the methods of data analyses for each research question were
presented. Chapter Four will present the results of the data analyses.
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CHAPTER FOUR: RESULTS

Introduction
This post-hoc causal-comparative study intended to investigate the academic
achievement of students with borderline intellectual functioning and whether receiving
exceptional student education services demonstrated a significant effect on academic
achievement. The purpose of this study was achieved by examining FSA standardized scale
scores in ELA and Mathematics. This chapter begins with a review of the research questions and
methodology presented in Chapter Three. The descriptive characteristics of the participants and
presentation of the data analysis results of the five research questions follows:
1. Is there a statistically significant difference in FSA ELA scores among (70 – 84
FSIQ) students who received ESE services and those who did not receive ESE
services?
2. Is there a statistically significant difference in FSA Mathematics scores among
students with Full-Scale IQ scores between 70 – 84 who received ESE services and
those who did not?
3. a. Is there a statistically significant difference in academic achievement for students
at the lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher
range (77 – 84) as measured by FSA ELA scores?
b. Is there a statistically significant difference in academic achievement for students
at the lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher
range (77 – 84) as measured by FSA Mathematics scores?
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4. Is there a statistically significant difference in the dropout rate among students with
FSIQ scores between 70 – 84 who received ESE services and those who did not?
For Research Question One (RQ1), an independent samples t-test were used to analyze
the differences in academic achievement in ELA between the students with borderline
intellectual functioning who received ESE services and those who did not. Research Question
Two (RQ2) was completed using the same process to analyze for differences in achievement in
Mathematics. Research Question Three A and Three B (RQ3A and RQ3B) used descriptive
statistics and independent samples t-tests to analyze the differences in academic achievement in
ELA (RQ3A) and Mathematics (RQ3B) between students at the lower end of the 70 – 84 FSIQ
range (70 – 76) compared to those in the higher range (77 – 84). For Research Question Four
(RQ4), a Chi Square Test of Association was used to analyze whether there was a difference in
dropout rate of students with borderline intellectual functioning who received ESE services and
those that did not. Independent samples t-tests have six assumptions that must be met. The first
three assumptions were satisfied by the study design: (1) continuous dependent variable, (2) one
independent categorical variable with two groups, and (3) independence of observations (Laerd,
2017). These statistical assumptions were met for using independent samples t-tests. The
remaining assumptions are addressed under each individual research question because the results
vary.

Descriptive Statistics
The state of Florida requires all public-school students in grades 3 – 10 to participate in
statewide standardized assessments to demonstrate achievement on Florida state educational
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standards (Fla. Stat.§1008.22). The results of those tests, along with the characteristics of the
participants in this study, comprised the data that was analyzed during this research. This section
includes the descriptive statistics for the participants in the study including: (a) gender, (b) grade
level, (c) ESE status, (d) primary exceptionality, and (e) IQ range. It also includes the
demographic breakdown of the schools in the district and how many participants were selected
from each type of school.
Participants for the study were chosen from the evaluations based upon a documented IQ
score between 70 and 84 as identified by a standardized measure of intellectual assessment. This
provided an initial pool of potential participants that equaled 599. While significantly more
students in the sample were evaluated and selected from elementary schools, the total
participants selected for each year fell with 13 – 15% which aligns with the estimated population
of students with borderline intellectual functioning. There was a slightly higher percentage of
participants from low socioeconomic school (14 – 16%) compared to those from higher
socioeconomic schools (12 – 13%). Table 6 provides details for the number of students selected
from each type of school.
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Table 6
School Demographic Breakdown

2013 - 14
School Year
Student Files
Viewed

2013 - 14
School Year
Students
Selected

2014 - 15
School Year
Student Files
Viewed

2014 - 15
School Year
Students
Selected

Elementary
Middle
K-8
Alternative
Total

624
129
89
6
848

92
15
7
2
116

1111
248
209
7
1575

175
41
23
1
240

1436
257
192
5
1890

192
26
22
3
243

Title I
Non-Title I

682
166

94
22

1248
327

199
41

1477
413

202
51

Type of School
for Student
Sample

2015 - 16
2015 - 16
School Year School Year
Student Files
Students
Viewed
Selected

Table 6 shows expected higher numbers of educational evaluations in the lower grades as
this is when learning difficulties are typically first identified. The table does not accurately
reflect the socioeconomic demographics of the district as 56% of the students in the district are
considered low income as determined through free and reduced lunch status, yet 72 – 79% of the
students referred for evaluation for ESE programs were low-income students. This discrepancy
aligns with research that indicates historically underserved students are referred for evaluation
and identified for special education at higher rates (Thorius & Maxcy, 2015; Thorius, Maxcy,
Macey & Cox, 2014).
Gender identity for the participants in this study was selected by the parents of the
students upon enrollment in school. Of the selected participants in the study, 35% were identified
as female (n = 69) and 65% were identified as male (n = 128) at the time of each student’s
registration in school. The grade level reflects the grade the student was enrolled in during the
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2015 – 2016 school year when the FSA in ELA and Mathematics were given and does not take
previous retention into account. Participants in the study included: (a) 26.4% third grade (n =
52), (b) 23.4% fourth grade (n = 46), (c) 17.8% fifth grade (n = 35), (d) 13.7% sixth grade (n =
27), (e) 9.6% seventh grade (n = 19), and (f) 9.1% eighth grade (n = 18). Classification of ESE
status is determined through state criteria for identification and indicates students currently
receiving services. Of the participants in the study, 65% were identified as ESE students (n =
128) and 35% were identified as non-ESE students (n = 69). Students who may have previously
received ESE services in prior years, but no longer have an active IEP, may have been included
under non-ESE student status. Students whose primary exceptionality was specific learning
disabled comprised 49.2% of the participants (n = 97). Other primary exceptionalities included:
(a) 7.1% autism (n = 14), (b) 5.6% other health impaired (n = 11), (c) 2% emotional/behavioral
disorder (n = 4), (d) 1.5% deaf/hard of hearing (n = 2), and (e) 0.5% language impaired (n = 1).
Table 7 summarizes all participant descriptive characteristics.
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Table 7
Participant Characteristics Frequencies and Percentages (N = 197)
Characteristics

f

%

69
128

35.0
65.0

Grade Level
3rd
4th
5th
6th
7th
8th

52
46
35
27
19
18

26.4
23.4
17.8
13.7
9.6
9.1

ESE Student
No
Yes

69
128

35.0
65.0

69
14
2
4
1
11
97

35.0
7.1
1.5
2.0
0.5
5.6
49.2

71
126

36.0
64.0

Gender Identity
Female
Male

Primary Exceptionality
None
Autism Spectrum Disorder (ASD)
Deaf/Hard of Hearing (DHH)
Emotional/Behavioral Disturbance (EBD)
Language Impaired (LI)
Other Health Impaired (OHI)
Specific Learning Disability (SLD)
IQ Range
Low (70 - 76)
High (77 - 84)

Table 7 suggests that the characteristics of the students in the sample mirror the existing
research findings of an overrepresentation of males identified as ESE compared to the females in
the general population (Schaeffer, 2020; Wehmeyer & Schwartz, 2001). The representation of
students with specific learning disabilities in the sample is higher than the national average of
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33% of the general population, however, the representation of students with autism is lower than
the national average (11%) as is the students with other health impairments as the national
average is 15% (NCES, 2018). These differences may reflect the attempts to provide support to
students with borderline intellectual functioning by determining eligibility under the label of
SLD.
Of the 128 students identified as ESE, 63.2% were labeled with only one exceptionality
(n = 81). The remaining 36.8% of students identified as ESE were labeled with multiple
disabilities (n = 47). Information within Table 11 provides detailed information on the identified
exceptionalities and the frequency of each according to gender. One student in the sample was
identified with four disabilities, including intellectually disabled (IND). The student was not
removed from the sample because they met the established criteria of having a FSIQ score
between 70 – 84 and took the FSA during the 2016 Spring assessment. It should be noted,
however, that the criteria for identification as IND in the state of Florida is significantly below
average adaptive functioning and general intellectual functioning (IQ <70) which manifested
between birth and 18 years of age, with significant delays in academic skills (Florida DOE,
2020). Table 8 summarizes participant characteristics by frequency and percentage.

73

Table 8
Identified Exceptionalities and Frequency According to Gender

ESE Category
None
ASD
ASD/LI
ASD/LI/SLD
ASD/SLD
DHH/SLD
EBD
EBD/LI/SLD
EBD/SLD
DHH/LI/EBD/IND
LI
OHI
OHI/LI
OHI/LI/SI/DHH
OHI/LI/SLD
SLD
SLD/LI

f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total
f
% of total

Gender
Female
Male
22
47
11.2%
23.9%
1
5
0.5%
2.5%
2
4
1%
2%
0
1
0%
0.5%
0
1
0%
0.5%
0
1
0%
0.5%
1
1
0.5%
0.5%
0
1
0%
0.5%
1
0
0.5%
0%
1
0
0.5%
0%
0
1
0%
0.5%
2
5
1%
2.5%
1
1
0.5%
0.5%
1
0
0.5%
0%
0
1
0%
0.5%
28
37
14.2%
18.8%
8
20
4.1%
10.2%
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Total
69
35%
6
3%
6
3%
1
0.5%
1
0.5%
1
0.5%
2
1%
1
0.5%
1
0.5%
1
0.5%
1
0.5%
7
3.6%
2
1%
1
0.5%
1
0.5%
65
33%
28
14.2%

ESE Category
SLD/LI/SI
SLD/OT/LI/SI
SLD/SI
Total

f
% of total
f
% of total
f
% of total
f
% of total

Gender
Female
Male
0
1
0%
0.5%
0
1
0%
0.5%
1
0
0.5%
0%
69
128
35%
65%

Total
1
0.5%
1
0.5%
1
0.5%
197
100%

It is worth noting in Table 8 that the males in the study comprised 65% of the ESE
students. This overrepresentation of males to females recommended for and placed in special
education classes is noted throughout the research (Schaeffer, 2020; Wehmeyer & Schwartz,
2001). The representation of students only labeled SLD in this table reflects the national average
of 33%, however, the representation of students identified with multiple disabilities is higher
than the national average of 2% (NCES, 2018).

Testing the Research Questions and Hypotheses
Because scale scores on the 2016 Florida Standards Assessments differ for each grade
and content area (FLDOE, n.d.), it was necessary to standardize scale scores prior to data
analysis. Table 9 provides details on the difference in scale scores.
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Table 9
2016 FSA Scale Scores in ELA and Mathematics

Assessment

English
Language Arts
Scale Scores
for Each
Achievement
Level

Mathematics
Scale Scores
for Each
Achievement
Level

Level 1

Level 2

Level 3

Level 4

Level 5

Grade 3 ELA

240-284

285-299

300-314

315-329

330-360

Grade 4 ELA

251-296

297-310

311-324

325-339

340-372

Grade 5 ELA

257-303

304-320

321-335

336-351

352-385

Grade 6 ELA

259-308

309-325

326-338

339-355

356-391

Grade 7 ELA

267-317

318-332

333-345

346-359

360-397

Grade 8 ELA

274-321

322-336

337-351

352-365

366-403

Grade 3 Mathematics

240-284

285-296

297-310

311-326

327-360

Grade 4 Mathematics

251-298

299-309

310-324

325-339

340-376

Grade 5 Mathematics

256-305

306-319

320-333

334-349

350-388

Grade 6 Mathematics

260-309

310-324

325-338

339-355

356-390

Grade 7 Mathematics

269-315

316-329

330-345

346-359

360-391

Grade 8 Mathematics

273-321

322-336

337-352

353-364

365-393

As Table 9 demonstrates, comparison of scale scores across grade levels is not possible,
therefore, this study standardized scale scores for all grades and content to allow for comparison.
Standardized scale scores were used rather than achievement levels for analysis as the criteria for
selection in the study was low achieving students and utilizing scale scores would allow for a
more precise comparison of achievement. Standardization of scale scores was determined by
using the district mean for each grade and subject level and the standard deviation of the sample.
This was due to the standard deviation not being available for the state or the district. Table 10
provides the mean scores at each grade level for ELA and mathematics scores.

76

Table 10
Means Table for ELA and Mathematics Scores

Grade

ELA
District Mean

N

SD

Math
District Mean

N

SD

3

298

51

16.696

297

51

15.665

4

308

43

16.182

310

44

17.968

5

317

34

16.595

317

35

19.924

6

323

24

17.029

318

25

15.838

7

329

16

14.375

316

18

16.860

8

335

17

15.711

334

18

19.515

Total

318.33

185

18.632

315.33

191

19.770

Research Question 1
Is there a statistically significant difference in FSA ELA scores among (70 – 84 FSIQ)
students who received ESE services and those who did not receive ESE services?
H0 There is no difference in FSA ELA scores among students with Full-Scale IQ scores
between 70 – 84 who received ESE services and those who did not.
HA There is a difference in FSA ELA scores among students with FSIQ scores between 70
– 84 who received ESE services and those who did not.
The first three statistical assumptions were tested prior to beginning data analyses. These
assumptions were satisfied by the design study: (1) continuous dependent variable, (2) one
independent categorical variable with two groups, and (3) independence of observations (Laerd,
2017). Additional assumptions tested included (a) normality, (b) presence of outliers, and (c)
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homogeneity. Due to unequal sample sizes, normality was assessed using the Shapiro-Wilk test
and Normal Q-Q Plots and a significance level of p < .05 was used (Laerd, 2017a). The ShapiroWilk test results are indicated in Table 11.

Table 11
Test of Normality for ELA

ESE (y/n)
ELA Standardized Scale Scores based on
District Mean

Shapiro-Wilk
Statistic
df
Sig.

No

0.985

63

.620

Yes

0.980

122

.119

Table 11 demonstrates that the assumption of normality was met for standardization of
scale scores in ELA based up district means as p >.05 (Laerd, 2017a). Due to a sample size
greater than 50, Normal Q-Q Plots were run to determine whether there were minor deviations
from normality (Laerd, 2017a). Figure 1 shows a visual depiction of normality for non-ESE
students.
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Figure 1
Normal Q-Q Plot for ELA (non-ESE)

This figure suggests that there are no statistically significant deviations among the nonESE students in the sample. Figure 2 provides the visual representation of normality for the
students in the sample identified as ESE.
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Figure 2
Normal Q-Q Plot for ELA (ESE)

Figure 2 demonstrates that there are no statistically significant violations of normality
among the ESE students in the sample (Laerd, 2017a).
As the presences of outliers within the groups could negatively impact the results, he
detection of outliers was determined through visual inspection of a box plot. There were no
outliers in the data as evidenced by information within Figure 3.
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Figure 3
Box Plot of ELA Standardized Scale Scores by ESE Status

Figure 3 demonstrates that there were no statistically significant outliers in either group
in the sample. The last assumption tested was for homogeneity of variances between the two
groups. Levene’s test for equality of variance was run to check this assumption. There was
homogeneity of variances for ELA standardized scale scores for ESE and non-ESE students.
This assessed by Levene's test for equality of variance (p = .679).
Scale scores on the FSA ELA assessments differed for grade level tested, therefore a
comparison of scale scores across grade levels was not possible. While achievement scores on
the FSA ELA can be compared across grade levels, this study standardized scale scores for all
grades and content to allow for comparison. Standardized scale scores were used rather than
achievement levels for analysis as the criteria for selection in the study was low achieving
students and utilizing scale scores would allow for a more precise comparison of achievement.
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Standardization of scale scores was determined by using the district mean for each grade and
subject level and the standard deviation of the sample. A new standardized scale score was then
computed for each student by using SPSS to compute the score. For each grade level and content
tested, the standardized scale score was found by taking the grade level scale score and
subtracting the district mean then dividing by the standard deviation for that grade (SS-DM)/SD.
Table 12 provides the district mean for each grade level of the ELA FSA scores and provides the
standard deviation for each grade level of the scores of the students in the sample.

Table 12
District Mean and Sample SD for ELA FSA Scores

Grade

District Mean

N

SD

3
4
5
6
7
8

298
308
317
323
329
335

51
43
34
24
16
17

16.696
16.182
16.595
17.029
14.375
15.711

Total

318.33

185

18.632

Table 12 uses the sample standard deviation rather than the district standard deviation as the state
does not calculate the standard deviation for districts.
The results of the independent samples t-test demonstrated that there was no significant
difference between the ELA achievement of students with borderline intellectual functioning
who received ESE services and those who did not receive services, t (183) = -1.078, p = 0.283.
The mean for students identified as ESE was M = -1.86, SD = 1.06, 95% CI [-2.05, -1.67]; and
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the mean for students who were not identified as ESE was M = -2.04, SD = .989, 95% CI [-2.28,
-1.79]. Data within Table 13 provides a summary of the results for achievement in ELA.

Table 13
Independent Samples T-Test ELA Achievement

t-test for Equality of Means
Levene's Test for
Equality of
Variances
F
Standardized
SS ELA based
on District
Mean

Equal variances
assumed
Equal variances
not assumed

.386

Sig.

t

.535

95% Confidence
Interval of the
Difference

Significance
OneTwoMean
Std. Error
Sided p Sided p Difference Difference

df

-1.078

Lower

Upper

183

.141

.283

-.173

.161

-.490

.144

-1.102 133.185

.136

.273

-.173

.157

-.484

.138

As Table 13 demonstrates, there was no significant different between means (p > 0.05),
therefore, Therefore, because there was no significant difference between means, the alternative
hypothesis was rejected, and the null hypothesis was accepted.

Research Question 2
Is there a statistically significant difference in FSA Mathematics scores among students
with Full-Scale IQ scores between 70 – 84 who received ESE services and those who did not?
H0 There is no difference in FSA Mathematics scores among students with Full-Scale IQ
scores between 70 – 84 who received ESE services and those who did not.
HA There is a difference in FSA Mathematics scores among students with FSIQ scores
between 70 – 84 who received ESE services and those who did not.
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The first three statistical assumptions were tested prior to beginning data analyses. These
assumptions were satisfied by the design study: (1) continuous dependent variable, (2) one
independent categorical variable with two groups, and (3) independence of observations (Laerd,
2017). Additional assumptions tested included (a) normality, (b) presence of outliers, and (c)
homogeneity. Additional assumptions tested included (a) normality, (b) presence of outliers, and
(c) homogeneity. Due to unequal sample sizes, normality was assessed using the Shapiro-Wilk
test and Normal Q-Q Plots and a significance level p < .05 was used (Laerd, 2017a).
The Shapiro-Wilk test results for ESE and non-ESE students for FSA Mathematics scores are
indicated in Table 14.

Table 14
Test of Normality for Mathematics

Mathematics Standardized Scale
Score Based on District Mean

Shapiro-Wilk
Statistic
df
0.971
67
0.986
124

ESE (y/n)
No
Yes

Sig.
0.114
0.249

Table 14 demonstrates that the assumption of normality was met for standardization of
scale scores in Mathematics based up district means as p >.05 (Laerd, 2017a). Due to a sample
size greater than 50, Normal Q-Q Plots were run to determine whether there were minor
deviations from normality (Laerd, 2017a). Figure 1 shows a visual depiction of normality for
non-ESE students in mathematics.
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Figure 4
Normal Q-Q Plot for Mathematics (non-ESE)

Figure 4 suggests that there are no statistically significant deviations among the non-ESE
students in the sample in mathematics. Figure 5 provides the visual representation of normality
for the students in the sample identified as ESE in mathematics.
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Figure 5
Normal Q-Q Plot for Mathematics (ESE)

Figure 5 demonstrates that there are no statistically significant violations of normality among the
ESE students in the sample (Laerd, 2017a).
As the presences of outliers within the groups could negatively impact the results, he
detection of outliers was determined through visual inspection of a box plot. There were no
outliers in the data as evidenced by Figure 6.
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Figure 6
Box Plot of Mathematics Standardized Scale Scores by ESE Status

Figure 6 demonstrates that there were no statistically significant outliers in either group
in the sample. The last assumption tested was for homogeneity of variance between the two
groups. Levene’s test for equality of variance was run to check this assumption. There was
homogeneity of variances for Mathematics standardized scale scores for ESE and non-ESE
students, as assessed by Levene's test for equality of variance (p = .637).
Since scale scores on the FSA Mathematics assessments also differ by grade level tested,
a comparison of scale scores across grade levels was not possible. While achievement scores on
the FSA Mathematics can be compared across grade levels, this study standardized scale scores
for all grades to allow for comparison. Standardized scale scores were used rather than
achievement levels for analysis as the criteria for selection in the study was low achieving
students and utilizing scale scores would allow for a more precise comparison of achievement.
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Standardization of scale scores was determined by using the district mean for each grade and
subject level and the standard deviation of the sample. A new standardized scale score was then
computed for each student by using SPSS to compute the score. For each grade level and content
tested, the standardized scale score was found by taking the grade level scale score and
subtracting the district mean then dividing by the standard deviation for that grade (SS-DM)/SD.
Table 15 provides the district mean for each grade level of the ELA FSA scores and provides the
standard deviation for each grade level of the scores of the students in the sample.

Table 15
District Mean and Sample SD for FSA Mathematics Scores

Grade

District Mean

N

SD

3
4
5
6
7
8

297
310
317
318
316
334

51
44
35
25
18
18

15.665
17.968
19.924
15.838
16.860
19.515

Total

315.33

191

19.770

Table 15 uses the sample standard deviation rather than the district standard deviation as the state
does not calculate the standard deviation for districts.
The results of the independent samples t-test demonstrated that there was no significant
difference between the achievement in mathematics of students with borderline intellectual
functioning who received ESE services and those who did not receive services, t (189) = 1.761, p
= .080. The mean for students identified as ESE was M = -1.55, SD = .975, 95% CI [-1.72, 88

1.37]; and the mean for students who were not identified as ESE was M = -1.81, SD = 1.02, 95%
CI [-2.06, -1.56]. Table 16 provides a summary of the results for achievement in mathematics.

Table 16
Independent Samples T-Test for Mathematics Achievement

t-test for Equality of Means
Levene's Test for
Equality of
Variances
F
Standardized
SS
Mathematics
based on
District Mean

Equal variances
assumed

.223

Equal variances
not assumed

Sig.

t

.637

95% Confidence
Interval of the
Difference

Significance
OneTwoMean
Std. Error
Sided p Sided p Difference Difference

df

1.761

Lower

Upper

189

.040

.080

.265

.151

-.318

.562

1.736 129.757

.043

.085

.265

.153

-.371

.567

As Table 16 demonstrates, there was no significant different between means (p > 0.05),
therefore, the alternative hypothesis was rejected, and the null hypothesis was accepted.

Research Question 3a
Is there a statistically significant difference in academic achievement for students at the
lower end of the 70 – 84 FSIQ range (70 – 76) and those in the higher range (77 – 84) as
measured by FSA ELA scores?
H0 There is no difference in FSA ELA scores for students at the FSIQ lower end (70 – 76)
range with those in the higher range (77 – 84).
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HA There is a difference FSA ELA scores for students at the FSIQ lower end (70 – 76)
range with those in the higher range (77 – 84).
The first three statistical assumptions were tested prior to beginning data analyses. These
assumptions were satisfied by the design study: (1) continuous dependent variable, (2) one
independent categorical variable with two groups, and (3) independence of observations (Laerd,
2017). Additional assumptions tested included (a) normality, (b) presence of outliers, and (c)
homogeneity. Due to unequal sample sizes, normality was assessed using the Shapiro-Wilk test
and Normal Q-Q Plots and a significance level p < .05 was used (Laerd, 2017a). The ShapiroWilk test results for normality based on IQ range are indicated in Table 17.

Table 17
Test of Normality for ELA based on IQ Range

Shapiro-Wilk
Statistic
df

IQ Range
ELA Standardized Scale Score
Based on District Mean

Sig.

Low (70 – 76)

.985

63

.620

High (77 – 84)

.983

122

.119

Table 17 demonstrates that the assumption of normality was met for both students at the low end
of IQ range (FSIQ 70 – 76) and students at the high end of the IQ range (FSIQ 77 – 84) for FSA
ELA scores (Laerd, 2017a). Due to a sample size of greater than 50, Normal Q-Q Plots were run
to determine wither there were minor deviations from normality (Laerd, 2017a). Figure 7 shows
a visual depiction of normality for students in the low range of IQ scores (70 – 76).
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Figure 7
Normal Q-Q Plot for ELA (FSIQ range 70 - 76)
Figure 7 suggests that there are no statistically significant deviations among the students
in the sample in the low IQ range (70 – 76). Figure 8 provides a visual depiction of normality for
students in the higher range of borderline intellectual functioning IQ scores (77 – 84).
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Figure 8
Normal Q-Q Plot for ELA (FSIQ range 77 - 84)

As Figure 8 demonstrates, there are no statistically significant violations of normality among the
students in the sample at the higher end of the IQ range for borderline intellectual functioning
(Laerd, 2017a).
As the presences of outliers within the groups could negatively impact the results, the
detection of outliers was determined through visual inspection of a box plot. There were no
outliers in the data as evidenced by Figure 9.
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Figure 9
Box Plot of ELA Standardized Scale Scores by FSIQ Range (low/high)
Figure 9 demonstrates that there were no statistically significant outliers in either group
in the sample. The last assumption tested was for homogeneity of variance between the two
groups. Levene’s test for equality of variance was run to check this assumption. There was
homogeneity of variance for ELA standardized scale scores for students at the lower end of the
IQ range (70 – 76) and at the higher end of the range (77 – 84), as assessed by Levene's test for
equality of variance (p = .945).
The results of the independent samples t-test demonstrated that there was no significant
difference between the achievement of students at the low end of IQ range (70 – 76) and at the
high end of the range (77 – 84) in ELA, t (183) = -1.674, p = .096. The mean for students
identified at the lower end of the IQ range was M = -2.10, SD = 1.00, 95% CI [-2.35, -1.85]; and
the mean for students who were identified at the higher end of the IQ range was M = -1.83, SD =
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1.05, 95% CI [-2.02, -1.64]. Table 18 provides a summary of the results for achievement in ELA
based upon IQ range.

Table 18
Independent Samples T-Test for ELA Achievement based upon IQ Range

t-test for Equality of Means
Levene's Test for
Equality of
Variances
F
Standardized
SS
Mathematics
based on
District Mean

Equal variances
assumed

.005

Sig.

t

.945

Equal variances
not assumed

95% Confidence
Interval of the
Difference

Significance
OneTwoMean
Std. Error
Sided p Sided p Difference Difference

df

-1.674

Lower

Upper

183

.048

.096

-.267

.159

-.581

.048

-1.698 133.616

.046

.092

-.267

.157

-.577

.044

As Table 18 demonstrates, there was no significant difference between means (p > .05),
therefore, the alternative hypothesis was rejected, and the null hypothesis was accepted.

Research Question 3b
Is there a statistically significant difference in academic achievement for students at the
lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher range (77 – 84) as
measured by FSA Mathematics scores?
H0 There is no difference in FSA Mathematics scores for students at the FSIQ lower end
(70 – 76) range with those in the higher range (77 – 84).
HA There is a difference in FSA Mathematics scores for students at the FSIQ lower end
(70 – 76) range with those in the higher range (77 – 84).
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The first three statistical assumptions were tested prior to beginning data analyses. These
assumptions were satisfied by the design study: (1) continuous dependent variable, (2) one
independent categorical variable with two groups, and (3) independence of observations (Laerd,
2017). Additional assumptions tested included (a) normality, (b) presence of outliers, and (c)
homogeneity. Due to unequal sample sizes, normality was assessed using the Shapiro-Wilk test
and Normal Q-Q Plots and a significance level p < .05 was used (Laerd, 2017a). The ShapiroWilk test results for normality based on IQ range are indicated in Table 19.

Table 19
Test of Normality for Mathematics based on IQ Range

Mathematics Standardized Scale
Score Based on District Mean

IQ Range
Low (70 – 76)
High (77 – 84)

Shapiro-Wilk
Statistic
df
.967
67
.986
124

Sig.
.072
.218

Table 19 demonstrates that the assumption of normality was met for both students at the
low end of IQ range (FSIQ 70 – 76) and students at the high end of the IQ range (FSIQ 77 – 84)
for FSA mathematics scores (Laerd, 2017a). Due to a sample size of greater than 50, Normal QQ Plots were run to determine wither there were minor deviations from normality (Laerd,
2017a). Figure 10 shows a visual depiction of normality for students in the low range of IQ
scores (70 – 76).
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Figure 10
Normal Q-Q Plot for Mathematics (FSIQ range 70 - 76)
Figure 10 suggests that there are no statistically significant deviations for mathematics among
the students in the sample in the low IQ range (70 – 76). Figure 11 provides a visual depiction of
normality for students in the higher range of borderline intellectual functioning IQ scores (77 –
84).

96

Figure 11
Normal Q-Q Plot for Mathematics (FSIQ range 77 - 84)
As Figure 11 demonstrates, there are no statistically significant violations of normality
among the students in the sample at the higher end of the IQ range for borderline intellectual
functioning (Laerd, 2017a).
As the presences of outliers within the groups could negatively impact the results, the
detection of outliers was determined through visual inspection of a box plot. There were no
outliers in the data as evidenced by Figure 12.
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Figure 12
Box Plot of Mathematics Standardized Scale Scores by FSIQ Range (low/high)
Figure 12 demonstrates that there were no statistically significant outliers in either group
in the sample. The last assumption tested was for homogeneity of variances between the two
groups. Levene’s test for equality of variance was run to check this assumption. There was
homogeneity of variances for Mathematics standardized scale scores for students at the lower
end of the IQ range (70 – 76) and at the higher end of the range (77 – 84), as assessed by
Levene's test for equality of variance (p = .273).
The results of the independent samples t-test demonstrated that there was a significant
difference between the achievement of students at the low end of IQ range (70 – 76) and at the
high end of the range (77 – 84) in mathematics, t (189) = -2.935, p = .004. The mean for students
who were identified at the higher end of the IQ range was M = -1.49, SD = .927, 95% CI [-.728,
-1.427]. The mean for students who were identified at the lower end of the IQ range was M = -
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1.92, SD = 1.07. Table 20 provides a summary of the results for achievement in mathematics
based upon IQ range.

Table 20
Independent Samples T-Test for Mathematics Achievement based upon IQ Range

t-test for Equality of Means
Levene's Test
for Equality of
Variances
F
Equal
Standardized variances
SS
assumed
Mathematics
Equal
based on
District Mean variances not
assumed

1.209

Sig.

95% Confidence
Interval of the
Difference

Significance

t

.273 -2.935

OneTwoMean Std. Error
Sided p Sided p Difference Difference Lower

df

Upper

189

.002

.004

.435

.148

-.728

-1.427

-2.814 120.072

.003

.006

.435

.155

-.741

-.129

As Table 20 demonstrates there was a statistically significant effect, Cohen’s d was
calculated to analyze if there was an effect size. There was a medium negative effect (d = -0.5)
with participants in the higher IQ range demonstrating greater achievement in mathematics. As
there was a significant different between means (p < .05) the null hypothesis was rejected, and
the alternative hypothesis was accepted.

Research Question 4
Is there a statistically significant difference in the dropout rate among students with FSIQ
scores between 70 – 84 who received ESE services and those who did not?
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H0 There is no difference in dropout rate of students with FSIQ scores between 70 – 84
who received ESE services and those who did not.
HA There is a difference in dropout rate of students with FSIQ scores between 70 – 84
who received ESE services and those who did not.
A Chi-Square test for association was conducted between ESE status and dropout rate.
Two of the assumptions of a chi-square test for association were met through the study design:
(1) there were two variables measured at the categorical level; and, (2) there was independence
of observations. The third assumption was not met as all cells did not have expected counts
greater than five as demonstrated by Table 21 (Laerd, 2017a).

Table 21
Drop Out * ESE Crosstabulation
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As Table 21 shows, there was only 1 non-ESE student in the sample who dropped out of school.
Due to this violation of assumptions, a Fisher’s Exact test was used to determine if there was an
association. Table 22 provides a summary of the results for achievement in mathematics based
upon the Fisher’s Exact Test.
Table 22
Results from Fisher's Exact Test

Pearson Chi-Square
Continuity Correction
Likelihood Ratio
Fisher's Exact Test
N of Valid Cases

Value

df

2.032*
1.157
2.467

1
1
1

Asymptotic
Significance
(2-sided)
0.154
0.282
0.116

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

0.292

0.139

293

As Table 22 indicates, there was not a statistically significant association between ESE
status and dropout rate, p = .292. Since there was no significant difference between ESE status
and dropout rate (p > .05), the null hypothesis was accepted, and the alternative hypothesis was
rejected.

Additional Analyses
The factors of student achievement based upon receiving whether ESE services were
provided was specifically analyzed as part of RQ1 and RQ2; however, as RQ3b demonstrated a
statistically significant difference in mathematics achievement, but not in reading, for students at
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the higher end of the IQ range, additional analysis that was not part of the original research was
conducted.
An independent samples t-test was run to compare the means between male and female
students in the lower IQ range and the higher IQ range. There was homogeneity of variances for
Mathematics standardized scale scores for male and female students, as assessed by Levene's test
for equality of variance (p = .376).The results of the independent samples t-test demonstrated
that there was no significant difference between the achievement of female and male students
and students in mathematics, t (189) = 1.056, p = .292. The mean for male students was M = 1.58, SD = 1.02, 95% CI [-.138, -.457]. The mean for female students was M = -1.74, SD = .955.
Table 23 provides a summary of the results for achievement in mathematics based upon a student
being identified as male or female.

Table 23
Mathematics Achievement of Borderline Students based on Gender

t-test for Equality of Means
Levene's Test for
Equality of
Variances
F
Standardized
SS
Mathematics
based on
District Mean

Equal variances
assumed
Equal variances
not assumed

.786

Sig.
.376

95% Confidence
Interval of the
Difference

Significance

t

OneTwoMean
Std. Error
Sided p Sided p Difference Difference

df

1.056

Lower

Upper

189

.146

.292

.159

.151

-.138

.457

1.076 146.254

.142

.284

.159

.148

-.133

.452

As Table 23 demonstrates, there was no significant difference between mathematics achievement
for students at the lower end of the IQ range compared with those at the higher end of the range.
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Next, an independent samples t-test was run to compare the means between two IV
groups: students who received ESE services based on a label of SLD and students who received
no ESE services. There was homogeneity of variances for Mathematics standardized scale scores
for students labeled SLD compared to students receiving no ESE services, as assessed by
Levene's test for equality of variance (p = .545). The results of the independent samples t-test
demonstrated that there was a significant difference between the achievement of SLD students
and students receiving no ESE services in mathematics, t (128) = -2.197, p = .030. The mean for
SLD students was M = -1.430, SD = .951, 95% CI [-.725, -.038]. The mean for non-ESE
students was M = -1.81, SD = 1.02. Table 24 provides a summary of the results for achievement
in mathematics based upon a student being identified as SLD or as receiving no ESE services.

Table 24
Mathematics Achievement of SLD students and Borderline Students

t-test for Equality of Means
Levene's Test for
Equality of
Variances
F
Standardized
SS
Mathematics
based on
District Mean

Equal variances
assumed
Equal variances
not assumed

.368

Sig.
.545

95% Confidence
Interval of the
Difference

Significance

t

OneTwoMean
Std. Error
Sided p Sided p Difference Difference

df

-2.197

Lower

Upper

128

.015

.030

-.382

.174

-.725

-.038

-2.202 127.982

.015

.029

-.382

.174

-.724

-.039

As Table 24 demonstrates there was a statistically significant effect, Cohen’s d was
calculated to analyze if there was an effect size. There was a medium negative effect (d = -0.4)
with students identified as SLD demonstrating greater achievement in mathematics.
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Summary
The post-hoc causal-comparative data obtained for this quantitative research was
analyzed to determine whether receiving ESE services has an impact on the achievement of
students with borderline intellectual functioning in ELA and Mathematics. The descriptive
statistics for participants included: (a) gender, (b) grade level, (c) ESE status, (d) primary
exceptionality, and (e) IQ range. Additionally, the rationale and methodology of standardizing
FSA scale scores in ELA and Mathematics to compare across grade levels was discussed. An
overview of each research question and hypothesis was presented.
The first research question intended to determine if there was a significantly statistical
difference in achievement based on FSA ELA scores for students with borderline intellectual
functioning based upon whether they were provided ESE services or not. Research Question One
utilized an independent samples t-test to compare the means between the two IV groups based on
students receiving ESE services versus students receiving no ESE services. The results indicated
there was not statistical difference between the two groups in ELA.
The second research question similarly sought to determine if there was a significantly
statistical difference in achievement for students with borderline intellectual functioning based
upon whether they were provided ESE services or not in mathematics. Research Question Two
used similar procedures to Research Question One utilizing an independent samples t-test to
compare the means between the two IV groups based on students receiving ESE services versus
students receiving no ESE services. The results indicated there was not statistical difference
between the two groups in mathematics.

104

The third research question was designed to determine if students at the higher end of the
IQ range (FSIQ 77 – 84) for borderline intellectual functioning demonstrated a statistically
significant difference in achievement than those at the lower end (FSIQ 70 – 76). Research
Question Three had two parts: (a) ELA achievement, and (b) mathematics achievement. An
independent samples t-test was used to compare the means for both groups. In ELA, there was
no statistical difference between the two groups; however, a statistically significant difference
was found in mathematics achievement between students with borderline intellectual functioning
at the lower end of the IQ range and those at the higher end of the IQ range. Cohen’s d was
calculated to determine effect size and there was a medium negative effect with participants in
the higher IQ range demonstrating greater achievement in mathematics than those at the lower
end.
Due to this statistical difference between groups, additional analyses were calculated to
attempt to determine why there was a difference in mathematics achievement for these groups,
but there was no statistical difference for ELA achievement. Analyses were then computed to
determine the difference between means for mathematics achievement for students based upon
gender as there were more males in the sample than females. The results indicated there was not
statistical difference between the two groups in mathematics. The next test sought to determine
the difference between means for mathematics achievement for based upon whether the student
was labeled SLD or whether the student did not receive any ESE services. The results indicated
there was statistical difference between the two groups in mathematics with students identified as
SLD demonstrating greater achievement in mathematics. Cohen’s d was calculated to determine
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effect size and there was a medium negative effect with SLD students demonstrating greater
achievement in mathematics than students who were not ESE students.
The fourth research question sought to determine if there was a significant difference in
dropout rate between students with borderline intellectual functioning who received ESE
services and those who did not receive ESE services. Research Question Four utilized a chisquare test for association to test whether there was an association between ESE status and
dropout rate. Due to a violation of assumptions, a Fisher’s Exact test was used to determine if
there was an association. The results showed there was not a statistically significant association
between ESE status and dropout rate.
Chapter Four provided descriptive data from the sample population and data analyses
results for the research questions in this study. The next chapter will provide a more detailed
discussion of the results, along with limitations and recommendations.
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CHAPTER FIVE: FINDINGS AND DISCUSSION

Introduction
Chapter Four reported the results and data analysis of student achievement related to
students with borderline intellectual functioning receiving ESE services. The final chapter of this
dissertation consists of a summary of the study, a discussion of the findings for each research
question, implications for policy, implications for practice, recommendations for further
research, and conclusions. These latter sections serve to expand upon the concepts studied in this
investigation by synthesizing the relationship between previous research and current practice.
The chapter concludes with suggestions for further research to help educational leaders better
understand the challenges faced by students with borderline intellectual functioning.
Additionally, this study may inform school and district leaders of valuable insight for
professional development for teachers, focused on meeting the learning needs of students with
borderline intellectual functioning.

Summary of the Study
The purpose of this study was to analyze academic achievement for students who fall
within the borderline intellectual functioning range. The study focused on investigating whether
the participation in ESE programs effected student achievement for students who fall within the
borderline intellectual functioning IQ range by using post hoc data to measure student
achievement on the FSA ELA and Mathematics assessments. Some students with borderline
intellectual functioning do not qualify for ESE services based on current disability guidelines,
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while others may qualify (e.g., under specific learning disability, other health impaired, etc.) and
thus receive ESE services. This study used a causal-comparative design to examine if these
alternative services have any effect on the students’ achievement compared with students with
borderline intellectual functioning who received no additional services. This study is relevant to
researchers and school leaders as 14 – 16% of the population falls within this category
(Claypool, Marusiak & Janzen, 2008; Kaznowski, 2004; Peltopuro, et al., 2014), yet little
research has occurred on how to best meet their learning needs.

Theoretical Framework

The theoretical frameworks for this dissertation of practice centered around the CattellHorn-Carroll (CHC) Theory of Intelligence and Universal Design for Learning Theoretical
Framework. The Cattell-Horn-Carroll Theory of Intelligence is based on the idea of two types of
intelligence: fluid intelligence (Gf) and crystallized intelligence (Gc). Fluid intelligence, along
with personality factors such as motivation and drive, is what limits the amount of information
that can be gained from learning (Cattell, 1968; Sternberg, 2020).
The Universal Design for Learning (UDL) framework focuses on removing curricular
barriers for students that impede learning through designing curriculum for the variability of all
learners (Meyers, Rose & Gordon, 2016; Thibodeau, 2021). The UDL framework provides a
systemic way to think about and plan for individual differences in all students by: 1) using
multiple strategies to present content, 2) using a variety of materials, 3) providing cognitive
support for students, 4) teaching to a variety of learning styles, and 5) providing flexible
opportunities for assessment (Center for Universal Design, 2008; TEAL Center, 2010). The UDL
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Framework does not replace other research-based strategies but works in tandem with common
strategies such as cooperative learning, differentiated instruction, multisensory teaching,
performance-based assessment, and project-based learning (Center for Universal Design, 2008;
TEAL Center, 2010). Differentiated instruction (DI) is often confused with UDL, and while both
are focused on student needs, DI relies on teacher-created instruction based on teacher
assessment. UDL, conversely, is focused on students being able to differentiate for themselves
based upon options provided by the teacher (Thibodeau, 2021). Using the UDL framework to
intentionally remove barriers for all students would make learning accessible for borderline
intellectual functioning students by changing the learning environment, rather than trying to
change the learner.

Methodology
This quantitative study used a causal-comparative design to analyze post hoc data,
including all third through eighth grade students identified as borderline intellectual functioning
based upon standardized IQ tests given in one school district in Florida. Criteria for inclusion
included have FSA test scores for the 2015 – 2016 school year. This study used a quantitative
analysis of archived IQ scores from previously administered measures of cognitive functioning,
achievement tests scores as measured by Florida Standards Assessments, and student
demographic data. To focus the research questions comprised in this study, data were collected
on the achievement scores in English Language Arts and Mathematics of students with
borderline intellectual functioning who were provided services through ESE and those who did
not receive ESE services.
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Additionally, enrollment data were collected on dropout rates of students with borderline
intellectual functioning receiving ESE services and those who did not. The data collected were
from students in Grades 3 – 8 and included data beginning in the 2015 – 2016 academic year and
ending in 2018 – 2019.
Academic achievement on the FSA is measured by proficiency levels and includes scores
of Level 1 and Level 2 (not proficient) and Level 3 – Level 5 (proficient). Achievement levels on
FSA allow for comparison across grade levels, however as the students in this sample
traditionally demonstrate low achievement, scale scores were used as this measurement. Using
an independent-samples t-test to compare achievement levels of students with borderline
intellectual functioning who were identified as eligible for ESE services and those who were not
allows the researcher to determine the statistical difference among the means (Fraenkel, Wallen
& Hyun, 2015; Laerd, 2017).

Research Questions
This study included the following research questions:
1. Is there a statistically significant difference in FSA ELA scores among (70 – 84
FSIQ) students who received ESE services and those who did not receive ESE
services?
2. Is there a statistically significant difference in FSA Mathematics scores among
students with Full-Scale IQ scores between 70 – 84 who received ESE services and
those who did not?
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3. a. Is there a statistically significant difference in academic achievement for students
at the lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher
range (77 – 84) as measured by FSA ELA scores?
b. Is there a statistically significant difference in academic achievement for students
at the lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher
range (77 – 84) as measured by FSA Mathematics scores?
4. Is there a statistically significant difference in the dropout rate among students with
FSIQ scores between 70 – 84 who received ESE services and those who did not?

Discussion of the Findings
Research Question 1
Is there a statistically significant difference in FSA ELA scores among (70 – 84 FSIQ)
students who received ESE services and those who did not receive ESE services? The findings
resulting from research question one demonstrated that there is not a significant difference
between the ELA achievement of students with borderline intellectual functioning who received
ESE services and those who did not receive services. This finding is consistent with the limited
research that the differences in the effect of exceptional student education services, if provided,
have had inconclusive results (Di Blasi, et al., 2019; Kaznowski, 2004). However, another study
found that a group of students with borderline intellectual functioning had reading skills similar
to students with average IQs (Claypool, Marusiak & Janzen, 2008) and in a different study
(Karande, Kanchan & Kulkarni, 2008) only 25% of the students with borderline intellectual
functioning demonstrated any reading difficulties. This result is surprising as according to state
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criteria, all ESE students who demonstrate a need for additional support in reading should be
receiving daily research-based intensive interventions (Tier 3) in addition to their ESE services
throughout the day (Florida Problem Solving and Intervention Project, n.d.). Academically low
reading students, including those with borderline intellectual functioning, however, may only
receive daily research-based intensive interventions in reading. It would not be unrealistic to
expect that students receiving more intensive interventions would demonstrate greater
achievement, however, analysis of data for this research question did not support it.

Research Question 2
Is there a statistically significant difference in FSA Mathematics scores among students
with Full-Scale IQ scores between 70 – 84 who received ESE services and those who did not?
The findings resulting from research question two demonstrated that there is not a significant
difference in mathematic achievement on the FSA between students with borderline intellectual
functioning who received ESE services and those who did not receive services. When all
categories of ESE are analyzed as a group (ESE v. non-ESE), this finding is consistent with the
limited existing research from Kaznowski’s 2004 study on the academic achievement of students
with borderline intellectual functioning which compared SLD student achievement with that of
students with borderline intellectual functioning and found there was no difference. However,
when ancillary analyses were completed on this current study, this research found that there was
a statistical difference in mathematics achievement for SLD students compared to students who
did not receive ESE services. This was not true for any other exceptionality.
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Research Question 3a
Is there a statistically significant difference in academic achievement for students at the
lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher range (77 – 84) as
measured by FSA ELA scores? The findings resulting from RQ3a demonstrated that there is not
a significant difference between the ELA achievement of students at the lower end of the 70 – 84
FSIQ range (70 – 76) compared to those in the higher range of IQ. This finding is also
inconsistent with the limited existing research. In one research study, there was found to be no
difference in reading based upon IQ scores with students with borderline intellectual functioning
performing no better or worse than those with average IQs (Claypool, Marusiak & Janzen,
2008). However, another study found that the more severe the intellectual disability, the greater
the reading difficulties for the students, with those borderline intellectual functioning performing
much better than students with mild intellectual disabilities, but still not reading as well as
typical peers (Di Blasi, et al., 2019).

Research Question 3b
Is there a statistically significant difference in academic achievement for students at the
lower end of the 70 – 84 FSIQ range (70 – 76) compared to those in the higher range (77 – 84) as
measured by FSA Mathematics scores? A natural assumption would be that students with higher
IQs would demonstrate greater achievement in both reading and mathematics than those with
lower IQs. The findings resulting from RQ3b demonstrated that there is a significant difference
between the mathematics achievement of students at the lower end of the 70 – 84 FSIQ range (70
– 76) compared to those in the higher range of IQ. This finding was surprising when looking at
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the results of the study as a whole that indicated no significant differences in achievement levels
for ESE or students with borderline intellectual functioning in reading or mathematics (RQ1 and
RQ2) and with no significant difference in reading based upon IQ range (RQ3a). To understand
this finding, additional analyses were performed to determine whether gender or specific ESE
categories demonstrated a difference in achievement in mathematics. The results of the
independent samples t-test demonstrated that there was no significant difference between the
achievement of female and male students and students in mathematics, however there was a
difference in mathematics achievement between students labeled as SLD and students with
borderline intellectual functioning.
This inconsistency with Kaznowski’s 2004 research on the academic achievement of
SLD and borderline intellectual functioning students may be due to differing measures of
achievement (Iowa Test of Basic Skills) or to differences in identification of students as SLD due
to variances in state criteria. Additionally, Kaznowski’s study had a smaller sample with only 39
participants, 12 of whom were not ESE students that may represent the difference in findings.
Or, the difference may also be due to the effectiveness of specially designed instruction that
students with SLD receive as part of their ESE services.
The result from this study does align with other research indicating a large proportion of
students with borderline intellectual functioning have difficulty with mathematics due to poor
working memory and difficulty transferring and applying taught concepts (Gallagher, et al.,
2020; Maehler & Schuchardt, 2016; Stefanelli & Alloway, 2020). Stefanelli & Alloway also
found the students’ mathematics achievement seemed to be consistent with their intelligence
scores.
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Research Question 4
Is there a statistically significant difference in the dropout rate among students with FSIQ
scores between 70 – 84 who received ESE services and those who did not? The findings
resulting from research question four demonstrated that there was no correlation between
dropout rate of students with borderline intellectual functioning whether they received ESE
services or not. This is contradictory to much of the research which indicates a higher dropout
rate for students with borderline intellectual functioning (Hassiotis, 2105; Karande, Kanchan &
Kulkarni, 2008; Kaznowski, 2003; Szumski et al., 2018). This finding could be due to the
relatively low number of dropouts from the participants in the study. Of the 293 total
participants, only 10 students dropped out of school between the 2015 – 2016 and 2018 – 2019
school years.

Implications for Policy
Educators understand the importance of ensuring academic growth for all learners to
provide students with opportunities for success beyond the school setting. To that end, decisions
may be made to provide support to struggling students that are not based in research but are
simply a desperate attempt to find something that works. The findings of this study have
implications for educators and school leaders who believe providing support for students with
borderline intellectual functioning through ESE services will make a difference in academic
achievement. This research suggests that students with borderline intellectual functioning who
receive ESE services do not demonstrate higher achievement than those who do not. Educational
leaders may want to focus on ensuring fidelity in the evaluation and placement of students into
115

ESE programs as this costly “solution” for meeting the needs of students with borderline
intellectual functioning has no research-based benefits.
An unintended finding of this research was the inconsistency of the evaluation process.
The district does not require specific assessments to be used but allows each psychologist to use
their professional judgment when choosing what to assess for students and what instruments they
used to assess. As school psychologists are assigned to schools in the district, individual
preferences during evaluation became evident during data collection. One psychologist used
rating scales for autism spectrum disorder for all students assessed. Another psychologist gave
ADHD rating scales to every student assessed. A third psychologist only assessed students
using one instrument for achievement and did not assess IQ at all. These personal preferences,
along with other inconsistencies in the evaluation process, create a system in which the school a
student attends can determine the type of services the student qualifies for and can contribute to
inequities in assessment. The district in this study utilizes a standardized group IQ test in second
grade to screen students for potential giftedness. This screener could also be used to identify
students with borderline intellectual functioning and consistent, systemic interventions could be
put in place for these students early in their academic years.

Implications for Practice
The findings of this research contradict the premise of the Individuals with Disabilities
Education Act (IDEA). A foundational requirement of the IDEA is that students identified as
ESE are guaranteed an appropriate education including specially designed instruction and related
services that are intended to meet their individual academic needs. This is provided to ensure
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students benefit from educational opportunities that prepare them for employment and
independent living (U.S. Department of Education, 2010). The results of this study indicate that
ESE services provided for both ESE students and borderline students did not have a significant
effect on academic achievement. In fact, the only area in which ESE services demonstrated a
difference in achievement for ESE students over students with borderline intellectual functioning
was in the area of mathematics for students at the higher end of the borderline IQ range. This
exception deserves addition research to determine why this difference occurred only in the area
of mathematics.
This seeming contradiction has an answer in the UDL framework. Rather than using
inflexible curriculum with students, educational leaders and policymakers should embrace the
flexibility instructional practices, materials and assessments provided through UDL. For too
long, education has remained rooted in the past where standardization and uniformity was the
expectation for learning and learners were grouped into categories of typical and atypical
(Meyer, Rose & Gordon, 2016). The emphasis of UDL Framework on providing multiple means
of engagement, representation, and action and expression is a way to create inclusive educational
experiences and environments for students. UDL is evolving as brain research continues to
evolve, however, the emphasis on firm educational goals and while using flexible means to
achieve those goals remains unchanged (Meyers, Rose & Gordon, 2016; Thibodeau, 2021).
Leaders interested in transforming learning for all students may want to consider professional
development opportunities for teachers that focus on designing and delivering lessons using the
UDL framework. As flexibility is a key component for UDL, incorporating the UDL principles
into existing district and school programs and instructional strategies is more than feasible.
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Providing teachers with the skills to implement UDL with fidelity in classrooms will ensure that
all students learning needs are met regardless of the label with which they may or may not be
identified.

Recommendations
This study examined the achievement differences between students with borderline
intellectual functioning who received ESE services and those who did not based upon one
achievement test in a given school year, however further research is needed for these vulnerable
students. Because of lack of research, well-meaning school leaders and teachers may be using
ineffective strategies for students with borderline intellectual functioning. While RtI
interventions and the specially designed instruction of ESE programs may meet the needs of
some learners, future researchers may want to explore the impact of the Universal Design for
Learning framework on student achievement. Using the UDL framework to remove barriers for
all learners, including those on the margins, would include the borderline intellectual functioning
students without the need for a disability category.
This study included several limitations: the type and variety of special education services
students may have received, the length of time students received ESE services, dismissal from
ESE programs, student mobility, a focus on achievement rather than student growth, and the
fidelity of the RtI/evaluation process. While many of these limitations were anticipated at the
beginning of the study, the differences in the evaluation process were not noted until data
collection began. Future researchers could improve upon this study by:
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•

Utilizing academic growth measures rather than achievement tests to determine
the effect of ESE services on this group of students. This may provide more
accurate data as significant growth can occur while achievement is still below
proficiency.

•

Further research into the differences in mathematics achievement between
students labeled as SLD and students with borderline intellectual functioning.
This may provide additional data on how to improve academic achievement for
both groups of students.

•

Investigating the fidelity of the evaluation process. This has the potential for
multiple areas of investigation including the fidelity of RtI implementation and
the consistency of tools used in educational assessments.

•

Collecting and analyzing data on students who received ESE services for similar
amounts of time (time in ESE).

•

Investigating the differences in achievement for students with borderline
intellectual functioning who are receiving support under the UDL framework.
This may provide data to move educational systems toward designing curriculum
that is accessible to all rather than a curriculum that requires intensive
interventions when students confront barriers to learning.

Conclusions
Within the long history of public education, policy makers have continually changed
educational policy to adequately meet the learning needs of all students. Although these changes
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may have the intention of providing for equitable outcomes for all, those intentions are not
always realized. While there is an extensive amount of research on students with disabilities in
all areas, very little research has focused on the needs of students with borderline intellectual
functioning despite nearly eight million children in the United States who fall within this
category. The goal of this study was to expand upon the limited existing research on how ELA
and mathematics achievement for students with borderline intellectual functioning.
The results of this study indicated there were no significant differences in reading or
mathematics achievement for students with borderline intellectual functioning who received ESE
services when compared with those who did not receive services. While it would be easy to
assume students with borderline intellectual functioning do not benefit from additional supports
based upon these finding, caution must be urged when interpreting these results. This research
examined one measure of achievement based upon proficiency levels on high-stakes
performance-based assessments. Further research into the effects of ESE services on academic
growth for students with borderline intellectual functioning rather than achievement may yield
different results and should be investigated.
This study adds to the limited research on students with borderline intellectual
functioning and demonstrates the continued need to dive deeper into what supports best meet the
learning needs of this unique population of students. As we have modified our physical
environments to remove barriers for individuals with physical disabilities, so too, must we
modify our learning environments to remove the barriers that prevent all students from
achieving. Despite more than twenty years as a framework, UDL has not yet become the norm in
classrooms in Florida and, until measures of proficiency beyond the classroom follow the UDL
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principles, it is unlikely that major changes will occur. As our society continues to change due to
advancements in understanding, so, too, should our education system change to reflect the
understanding that students have unique learning needs. Rather than continuing an educational
system designed to fulfill societal needs during mass production, we need to insist on a system
that is flexible enough to meet the needs of all learners without the need for continual
interventions.
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